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" The extension phase of the Orbital Service Module (0SM) Systens Analysis Study

was conducted to further identify Power Extension Package (PEP) system con-

cepts which would increase the electrical power and mission duration

capabilities of the Shuttle Orbiter. Use of solar array power to supplement

the Orbiter's fuei cell/cryogenic system will double the power available to

payloads and more than triple the allowable mission duration, thus greatly

improving the Orbiter's capabiiity to support the payload needs of sortie mis-

sions (those in which the payload remains in the Orbiter).

To establish the technical and programmatic basis for initiating hardware

development, the PEP concept definition has been refined, and the perforaance

capability and the mission utility of a reference design baseline have been

examined in depth. Design requirements and suppori eriteriz specifications

have been documented, and essential implementation plans have been prepared.

Supporting trade studies and analyses have been completed.

The study report consists of 12 documents:

PEP Cost, Schedules, and Work Breakdown Structure Dicticnary

Volume 1  Executive Summary

Volure 2  PEP Preliminary Design Definition
Voiume 3 PEP Analysis and Tradeoffs

Yolume 4  PEP Functional Specification

Volune 5  PEF Environmental Specification
~Volume ©& PEP Product Assurance

Volume 7 PEP Logistics and Training Plan Requirements
Volume &  PEP Operations Support

Volune 9 PEP Design, Development, and Test Plaas
Volume 10 PEP Project Plan

Volume 11

Yolume 12  PEP Data Item Descriptions
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Questions regarding this study should be directed to:

derry Craig/Code EAY

Manager, Orbital Service Module Systems Analysis Study
National Aeronautics and Space Administration

Lyndon B, Johnson Space Center

Houston, Texas 77058, (713) 483-3751

D.C. Wensley, Study Manager, Orbital Service Module Systems Analysis $tudy

McDonnell Douglas Astronautics Company-Huntington Beach

Huntington Beach, California 92647, (714} 896-1886
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FCREWORD

The Power Extension Package (PEP) is a solar electrical power generating sys-
tem to be used on the Shuttle Orbiter to augment its power capability and to
conserve fuel cell cryogenfc supplies, thereby increasing power available for
payloads and allowing increased mission duration. The Orbiter, supplemented by
PEP, can provide up to 15 kW continuous power to the -payloads for missions of
up to 48 days duration. ’

When required for a sortie mission, PEP is easily installed wituin the-(rbiter
cargo bay as a mission-dependent kit. When the operating orbit is reached, the
PEF solar array package is deployed from the Orbiter by the remote manipulator
system (RMS). The solar array is then extended and oriented toward the sun,
which it tracks using an integral sun sensor/gimbal system., The power gener-
ated by the array is carried by cables on the RMS back into the cargo bay,
where it is processed and distributed by PEP to the Orbiter lcad buses. After
the mission is completed, the array is retracted and restowed within the
Orbiter for earth return.

The figure below shows the PEP system, which consists of two major assem-
blies -- the Array Deployment Assembly (ADA) and the Power Regulation and Con-
trol Assembly (PRCA) -- plus the necessary interface xit. It is nominally
installed at the forward end of the Orbiter bay above the Spacelab tunnel, but
can be located anywhere within the cargo bay if necessary. The ADA, which is
deployed, consists of two lightweight, foldable solar array wings with their
containment boxes and deployment masts, two diode assembly interconnect boxes,

~a sun tracker/control/instrumentation assembly, a two-axis gimbal/slip ring

assembly, and the RMS grapple fixture, Al1 these items are mounted to a sup-
port structure that interfaces with the Orbiter. The PRCA, which remains in
the Orbiter cargo bay, consists of six pulse width modulated voltage regula-
tors mounted to three cold plates, three shunt regulators to protect the
Orbiter buses from overvoltage, and a power distribution and control box, all
mounted to a support beam that interfaces with the Orbiter.

PEP is compatible with all currently defined missions and payloads and imposes
minimal weight and volume penalties on these missions. It can be installed and
removed as needed at the launch site within the normal Orbiter turnaround
cycle.

POWER REGULATION AND CONTROL ASSEMBLY

® VOLTAGE REGULATORS/COLD PLATES
® SHUNT REGULATORS

® POWER DiSTRIBUTION/CONTROL
® SUPPQRT STRUCTYRE -

INTERFACE KIT

® RMS POWER CABLE

® ATTACHMENT FITTINGS
® ORBITER BAY PIPING
® ORBITER BAY WIRING -

ARRAY DEPLOYMENT
ASSEMBLY

@ ARRAYS AND CONTAINERS
© MASTSICANISTERS

@ GIMBALISLIP RINGS/GRAPPLE
® SUN SE.dSOR AND CONTROLS
o INSTRUMENTATION

© CORE STRUCTURE

MCOONNELL ”W@

ey
wn T A

-

e

T



PR T TR T D TS e

|

TR e e 2 A

I

B D S s
o ‘ . ‘

o

By A felia) BN PO GO BUD MAR BER  EME SN

- : o, N - V.
A it e e A SN Y A AN PRt eMee s tmee atrags
Fm;! g n-fq E vmg § b X l .,

Fe

[ 2=t ]

A
3

SV S

: v

ST

* g

CONTENTS

1.0  INTRODUCTION ‘ 1
2.0  GENERAL REQUIREMENTS 1

.1 Data Requirements List (DRL)

.2 Data Requirement (DR)

.3 C(Classification and Categories of Data
2.3.1 Classification
2.3.2 Categories
2.3.3 Other Requirements

3.0 DATA IDENTIFICATION
4.0 MAINTENANCE

NN

N~ CI N) = vod el mnd

4.1 Revisions

4.2 NASA Initiated Change

4.3 Contractor Initiaved Change
5.0 ORDER OF PRECEDENCE
6.0 PEP PROJECT BASELINE DATA REQUIREMENTS
PROJECT MANAGEMENT (MA) ATTACHMENTS

DATA REQUIREMENTS LIST (DRL) 7

(2] [3,] (LN, -

DATA REQUIREMENT DESCRIPTION (DRD) 5
CONFIGURATION MANAGEMENT (CM) ATTACHMENTS

DATA REQUIREMENTS LIST (DRL) 17

DATA REQUIREMENT DESCRIPTION (DRD) 20
LOGSTICS {LS) ATTACHMENTS

DATA REQUIREMENTS LIST (DRL) 35

DATA REQUIREMENT DESCRIPTION (DRD) 37
MANUFACTURING (MG) ATTACHMENTS |

DATA REQUIREMENTS LIST (DRL) 55

DATA REQUIREMENT DESCRIPTION (DRD) 56

YRECEDING PAGE BLANK NOT FILMED

MODONNKLE. m.g_

CiTR T ey
' ]

. e 'o &“%‘7; ’ T T e
L wo v gL e e . 4’ ‘i'w“

PR A S Ve <oy e e

PRPNCCEE 3 IS T T AGRY, e T SRR R AT



t
[

OPERATIONS (OP) ATTACHMENTS
bATA REQUIREMENTS LIST (DRL)
DATA REQUIREMENT DESCRIPTION (DRD)
PRODUCT ASSURANCE, QUALITY, AND SAFETY (RA) ATTACHMENTS
»i DATA REQUIREMENTS LIST (DRL)
DATA PEQUIREMENT DESCRIPTION (DRD)
SYSTEMS ENGINEERING AND TEST (SE) ATTACHMENTS
DATA REQUIREMENTS LIST (DRL)
DATA REQUIREMENT DESCRIPTION (DRD)
TRAINING (TG)
~ DATA REQUIREMENTS LIST (DRL)
DATA REQUIREMENT DESCRIPTION (DRD)

viii

58
60

63
65

79

- 82

109
110

r,.,...,-J .

i;b:arh'

P g
J

<

=

St B Rt

}

s

!

p oo -1

" RO See v



e o T

e A i 2 i e L G JE S Py
———

oo it Y3
3
v [ —

Oy,

i

Rk ]

E U PR PR
]

gy e S ag e g

v e e e s e e

s ]
X L]

¥

W aRE

a4

1.0

].]

1.2

2.0

2.1

2.2

2.3

2.3.1

INTRGDUCTION

This specification defines the Contractor information requirements
necessary to support the Power Extersion Package (PEP) Project of
the Space Shuttle Program.

Data shall be prepayed, maintained and delivered to -NASA/JSC in
accordance with the requirements specified herein.

GEMERAL REQUIREMENTS

Data Requirements List (DRL)

Throughout the performance of the contract, the DRL at all times

provides a complete listing of the data requirements of the contract.

However, all data requirements of the general previsinns of this

contract must be complied with whether or not iistad in the DRL. The

DRL is not presented as an entity, but rather, is segmented into
separate categorized listings that precede each section of DR's
(see paragraph 6.0).

Data Requirement (DR)

Each data requirement listed on the DRL is given complete definition

by a DR. The DR prescribes content, format, maintenance instructions,

and submittal requiremants.

Classification and Categories of Data

‘Classification

Data required shall be categorized as follows:

a. Type 1 - Type 1 data shall be submitted to NASA for approval.
Implementation of Type 1 documentation shall not proceed until
after approval by NA3SA or until 21 days after receipt at NASA,
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. provided notice of disapproval has not been received by the-

—

N S - contractor.

- "~ b. Type 2 - Type 2 data shall-be submitted to NASA for coordina-
‘ | _ tion, surveillance, information, review, and/or manaycment
con*rol. ‘

c. Type 3 - Type 3 data shall be retained by the contractor and
i : delivered to NASA in accordance witi the "Opticnal Data
| : Requirements" clause.

2.3.2 Categories of Data

§ - Data prepared by the contractor shall be categorized as follows:
a. MA - Project management

! - b. CM - Configuration management

c. SE - Systems Engineering and test
d. MG - Manufacturing
e. RA - Reliability, Quality Assur§nce and safety
: f. LS - Logistics 4
N g. TS - Training
t: h. OP - Operations

2.3.2.1 Other categories of data may be suggested if they bettier suit the
b Contractor‘s internal system.

2.3.2.2 To facilitate the usage and maintenance of this specification, the
DR's have been sectionalized in accordance with the above data
categories.

i; 2.3.2.3 Each section contains all DR's within a specific data category.
| The DR's are filed in numerical sequence and are lisied on a DRL
page (or pages) that precedes the DR's for the specific category.

R

AU

M..\_
&
g
2
k|
N

 —

.
e s
S

T

[y B assomm
et e

Y !

e

P

gf‘#‘sm'

v e g

A

| NS

“waem g

!

[f. by ' Z o

—

e

g
b
———t

C

e R e

b ey

4 RS o s




L

-

I T et ppu—

2.3.3

2.3.3.1

2.3.3.2

2.3.3.3

2.3.3.4

2.3.3.5

2.3.3.6

Other Requirements

Except as otherwise provided in this contract, the cost of data to
be furnished in response to this specification is included in the
price of this contract if it is a fixed price contract; or, if this
is a cost-reimbursement type contract, the cost is included in the
total cost and shall be reimbursed in accordance with the Schedule
of the Centract.

Documents referenced in this specification are the issue in effect
at the time of request for quotation, unless otherwise specified,
and form a part of the specification to the extent specified herein.

Delivery and distribution shall be accomplished in accordance with
the DR and as directed by the COR or Contracting Officer.

References to other documents in data submitted in response to
requirements of this specification are permissible. Referenced
documents must be adequate and include such identification elements
as title and number. When a document to be referenced would only
be applicable to a minor or limited extent, every effort shall be

made to include the applicable information in the response document .

rather than using the reference. All reverenced documents shall be
made readily available to the c(ugnizant NASA organization upon
request.

khere practicable, the contractor's own internal documents or those
of a subcontractor shall be utilized to meet and/or supplement the
requirements specified herein, i.e., internal documents shail not
be retyped and printed on more expensive paper prior to submittal.

In addition to the requirements contained herein, the Contractor may
be required to furnish documentation in accordance with the Contract
Schedule and/or general provisions.
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3.0

3.1

3.2

3.3

3.4

3.5

4.0

4.1

requirements.
4
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DATA IDENTIFICATION

A1l data shall be organized into a series uf numbered documents and
shall contain the following minimum information on the cover sheat
or title page, as appropriate:

o (Company identification

° Document title and identification number
o Date of issuance

o (Centract Number

° HWork Breakdown Structure {WBS) number

°© DRL number (except drawings and ECP's)

Documents that are subsequently published by NASA will be identified
as prescribed by NASA.

A1l Type 1 data will be marked "PRELIMINARY PENDING NASA APPROVAL"
and, once approved, shall be reissued having the "APPROVED BY NASA"
and the date and approval authority annotated on the cover.

Printing of formal reports and data in book format shall be in
accordance with thc Government Printing and Binding Regulations
(published by the Joint Committee on Printing (JCP)) as spelled out
in the -basic contrat.

When microfilm of drawings, specifications and associated Ticts is
required, it shall be 35mr silver halide regative, first generation
(Type 1, Class 1) in accordance with NHB 1440.4A. Input form 1360
shall be used for logging purposes. The microfilm shall be submitted
in the form of roll microfilm not in excess of 100 feet in length.

MAINTENANCE

Revisions

Revisions to documentation may be accomplished either by individual
page revision or a complete reissue of the document, except for

drawings which s!c11 be revised in accordance with minimum configuration
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NASA Initiated Change

New and/or revised data requirements will be incorporated by contract
modification to which th: new or revised DRL and/or DRD will be

appanded. Trz contractor shall notify the contracting officer in the
event a data requirement is imposed by a contract modification and

for which no DRL change page is appended. In such a case, the
contracting officer will submit the required DRL/DRD changes, unless

the data is a "one-time" requirement. Nothing here.. shall be

construed to relieve the contractor of the responsibility to furnish
data under the provisions of any contract modification in the event

the appropriate DRL change pages are not appended or otherwise furnish.d.

DRI change identification will be accomplished by controlling each
DRL page separately and by placing a change control symbol and date in
the revision block at the top of each DRL page.

Contractor Initiated Change

Contractor proposed data requirements, or proposed changes to exis‘ "~g
reguirements, shall be presented on a company controlled Docur
Change Notice (DCH).

Associated costs for preparing DCN's in response to JSC contract
modifications will be evaluated wad negotiated as an integral part
of the medification authorizing the chunge.

ORDER_OF PRECEDENCE

Where requirements of this Data Management Specification and the
requirements of a DRD or the DRL conflict, the following order of
precedence shall prevail:

a. DRL
b. DRD

¢. Data Management Specification
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PEP_PROJECT BASELINE DATA REQUIREMENTS

The baseline (minimum) documentation/information that the Contractor
shall furnish is delineated in the various sections that follcw.
Specific DRD's have been defined for each item on the DRL. However,
the Contractor is encouraged to further define the data requirements
.to more fully utilize his internal documentation system and to reduce
the cost of data.
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- DATA REQUIREMENT DESCRIPTION MA-0)
d LIS £ 1K 4 - 2. NUMBER
Plan, Project Management
) 4, DAL
i 3, ust 5.' ORGANIZATION

To provide a description of the Contractor's methods for
accomplishing the program requirements.

g..m‘, ¥

6. REFERENCES

M2 M

lr !N“ﬁgﬁl.kﬂ ONSHEP
2; A1l Plans

(The Center Data Manager (Code JM2) will aasiyn numbers in block 2.)

Pl

8, PREPARATION INFORMATION

8.1 SCOPE

This DR establishes the content, format, maintenance, and submittal requirements
for a Management Plan. The Plan shall be summary in nature with references to
the Contractor's internal procedures, and shall describe the Contractor's concept,
plans, practice, and approach for accomplishing (i.e., managing and controlling
project tasks, management interfaces, time phased relationships of tasks and
program elements, and the criteria against which performance may be judged.

R i o PR
. A

e

8.2 APPLICABLE DOCUMENTS

None requirec.

8.3 CONTENT

R e A P R

The document shall consist of an index of the Contrac r's internal operating plan
and directives and procedures for each of the followin. areas with brief discus-
sions as to how they will be utilized in managing the project:

Project Management

Engineering Management

Manufacturing Management

Performance Management -

Information Management

Government Furnished Property Management
Procurement Management

Quality Assurance Management
Configuration Management

A RSP

L R B S

R i e
. »

MEOMMOO®mS

.

8.4 FORMAT

The plan shall be sectionalized to cover the elements specified in Paragraph 8.3
above. The Contractor's own format shall be sa*isfactory. Sketches, drawings,
photographs and tables shall be used when practical.

gy g g

A e € et e Y e

8.5 MAINTENANCE

The plan shall be maintained current by page revision or complete reissue to
reflect all approved program changes that effect this plan.

2 |

[ SR

¥

S T

\ 5

: b3
e pp A e T
R i Q3

1SC Form 2341 (Nov 71) 9 NASA-JSC

s

o I T e 18 4 . —

— i
A
®
-4
'
-

- 5_&;_;-« I S R eI EL T



Sy T

SR S R ¢ B R AT s T N S B A AT e

- ~ " syt .
. - C e ot e am Cama el MR Lt T T T L T R T e e T

SRV s

R S L CN I e W

HATIONAL AERONAUTICS AND SPACE ADMINISTRATION

DRL NUMBER -

To display and define the products and services to be dev-
eloped or furnished by the Contractor for optimum

5, ORGANIZATION

LYNDOK B, JONNSON SPACE CENTER - J

DATA REQUIREMENT OESCRIPTION H g R i

MA-02 _}3?

tooTime 2, MUMBER ?
Expanded Contract Work Breakdown Structure (WBS) i =]§

and Dictionary ) Ty

3. USE :

coverage.

The WBS shall be updated to reflect contract chanjes as they affect the WBS
Revisions shall be accomplished by change pages.

6., REFERENCLS
management of the program. 1) W8S .
2) A1l Plans {
7. INTERRELATIONSHIP -
-
A
(The Center Drta Manager (Code jM2) will assign numbers in block 2.) -4
6. PREPARATION INFORMATJION . -
8.1 SCOPE B
This DR establishes the content, format, maintenarce, and submittal requirements 4
for the Expanded Contract Work Breakdown Structure (W8S) and Dictionary. The WBS !
shall subdivide the contractual work to be accomplished intc elements that serve B
as the basis for detailed planning and cuntrol, and to permit collection of cost
and schedule data for each element. !
8.2 APPLICABLE DOCUMENTS
None required. §
8.3 CONTENTS y
The WRS shall subdivide the project into elements that serve as a basis for i
detailed planning and control of the precject and shall include hardware, o
software, facilities, services, management systems, etc. The WBS shall consist -
of three to five levels of increasing detail. Additional levels shall be utilized §
as required by contract. Lower detail, which the Contractor utilizes for its own -
management purposes to validate information reported to NASA, shall be compatible -
with NASA requirements. i
8.4 FORMAT :
The WBS shall consist of: o
1
A. An indentured list of element titles .
B. A narrative dictionary defining the scope of each element or the types of tasks {.
included in each element %
C. A diagram to indicate element relationships more clearly. -
8.5 MAINTENANCE

. '
o rrtre
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3 U RATIONAL AEAONAUTICS AND TPACE AOMINISTRATION Oft wukszh -
5 , LYNOON B, JONNSGN SPACE CENTEN
Yo, - LIRE (TEM RUMBER o
SR B DATA REQUIREMENT DESCRIPTION MA-03
i L I 2. NUNDER
: i : Plan, New Technology T
) % 3. usE " |®- oRGanIZATION
SRR & To provide the Contractor's plan for compliance with the
Iy New Technology Statement of Work.
L / €. REFERENCES
-
| . ; ﬁ) lN“égELANONSHlP
byt 2) A1l Plans
3 L (The Center Dats Manager (Code JM2) will assign nuabers in block 2.)
4 ‘ 8. PREPARATION INFORMATION
: [ |8 scoee
g This DR establishes the requirements for the contents, format, maintenance and
U submittal of a plan for the management and evaluation of technical work to identify
b L : presence of inventions and new innovations for patent purposes, as defined in the
B New Technology Clause of the contract.
P{} 8.2 APPLICABLE DOCUMENTS
% B None required. <
vl ]8.3 conTeNT
4 e :
: The plan shall coatain the Contractor's approach to:
é = A. A management concept to adequately report new technotugy.
F B. Early identification of new technology. "Forms and other documentation formats
; ta - to be used shall be stipulated.
? - C. Exercising control over subcontractor compliance.
8.4 FORMAT )
i g; The Piwan hall be presented in narrative format.
. 8.5 _ AINTENANCE
ff « ! The Plan shall be maintained in a current condition by page replacemeat or

complete re-issue to reflect the latest approved program changes.

i ﬁ '\._’é\?v;q;:rnw [ % e BEIRTR
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ORL NUMBER -
NATIONAL AEROUAVUTICS AND SPACE ADMINISISATION
; LYNDON 3. JOKNSON SPACE CENTER e TR T
' OATA REQUIREHENT DESCRIPTION ) MA-04 ‘
t.OTITLE 2. NUMBER l
; Schedules, Project =TT }
3, use S. ORGAN(ZATION .
To provide Government anu Contractor decision points, ~j
interiaces, and interactions relative to the project. PR TR .
o
o)
7. INTERRELATIONSHSP
1) WBS |
2) A1l Plans i
(The Center Data Manager (Code JM2) will assign numbers in block 2.) 0T
8, PREPARATION INFORMATION 3
6.1 SCOPE .3
This DR establ‘shes the content, format, maintenance, and submittal requirements
for the Project Schedules. The Project Schedules shall be prepared to direct i
the period of performance for that work specified in the Work Breakdown Structure | !
and to portray significant project milestones necessary to measure, analyze and
perform corrective actions as necessary. |
8.2 APPLICABLE DOCUMENTS
None required. §
-8.3 CONTENTS
The Project Schedules shall be keyed to the PEP Delivery Schedules and provide N
supplementary information at the project level. The Schedules shall present the
. Contractor's overall plan for accomplishment of tasks to meet the basic objectives i
of the PEP project. The Schedules shell display a time-phased, traceable flow i
from ATP through tooling design, start of fabrication, major procurements, s
manufacturing activity, preparation for shipment and delivery to the F.0.B.
point.
8.4 FORMAT
The Schedules shall be prepared in Gantt Chart format, and shall be compatible i
‘ with the applicable WBS. [
8.5 MAINTENANCE | |
é The Schedules shall be maintained current to reflect the most recent program .
i requirements. . -
. T
: |
|
|
i
¥ 1
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- - ORL NUMBER -
NATEONAL AERONAUTICS AND SPACE ABMINISTRATION ’

LYNDOX B, JOHNSON SPACE CEMTER

LINE ITEM NUMBER =

DATA REQUIREMENTY OESCRIPTION MA-05
‘.oTevLE 2. Numser
‘Report, Monthly Financial Management e
3. uSE 5.. ORGANIZAT{ON
To provide the Government with monthly accumulated expendi-
ture for monitoring program costs. B e 1113 12T e

7. INTERRELATIONSHIP
1) WBS
2) Al Plans

(The Center Data Manager (Code Ju2} will assign numbers in block 2.)

B, PREPARATION INFORMATION N N

8.1 SCOPE

This DR establishes the requirement for the preparation and submittal of the
Monthly Financial Management Report, Form 533M, required by NMI 3$501.1A.

8.2 APPLICABLE DOCUMENTS

NHB 9501.2A.
NMI $501.1A

8.3 CONTENTS

The report shall present accumulated expenditures, resulting from contractual
efforts. The contents shall be as specified in NASA Handbook 9501.2A. Subsequent
changes and/or addition of cost elements to be reported shall be determined
between the Government and the Contractor. The Contracting Officer will notify
the Contr?ctcr of each change and addition and the reporting period of which each
shall apply.

8.4 FORMAT
The 533M repnrf shall be prepared per NHB 9501.2A.

8.5 MAINTENANCE

- Hone required.

JSC Fotm 2341 (Nov T1) .13 NASA-JSC
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NAT{ONAL AERONAL™1CS AND >PACE AOMINISTRATION R nevagk -
LYNOON B, JOHNSON SPACE CENTER
TUINE (TEM sLMpER .
DATA REQUIREMENT DESCRIPTION MA-06
1. TITLE 2, NUMBER
Report, Quarterly Financial Management —
3. yse S, JRGANIZATION

To provide the Government with forecast expenditures -

required to complete the contractual effort. & REFERENCES
7. INTERRELATIONSHIP
1) W8S
2) A1l Plans
(The Center Data Manager (Code JM2) will assign numbers in block 2.)
8. PREPARATION INFORMATION
8.1 SCOPE
This DR establishes the requirement for the preparation and submittal of the
Quarterly Financial Management Report, Form 533Q, requirod by NMI 9501.1A.
8.2 APPLICABLE DOCUMENTS '
NHB 9501.2A
NMI 9501.1A
8.3 CONTENTS
The report shall forecast expenditures required to complete the contractual
effort. The contents shall be as specified in NASA Handbook 9501.2A.
Subsequent changes and/or additon of cost elements to be reported shall be
determined between JSC' and the Contractor. The Contracting Officer will notify
the Contractor of each change and addition and the reporting period to which
each shall apply. ’
8.4 FORMAT
The 533 Quarterly Report shall be prepared per NHB 9501.2A.
8.5 MAINTENANCE
None required.
JSC Form 2341 (Mav 71) 14 NA.SA-3SC
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' 1 I NATICNAL AERONAUTICS AND SPACE AOMINISTRATION P wamER ‘T
L B LYNDON 8, JOHNSON SPACE CENTER e e
i DATA REQUIREMENT DESCRIPTION MA-07
, '.TITLE . N 2, WUMBER
I “ Report, Monthly Status . ToBATE
: ’ Sar S. ORGAN!ZATION
Tk I To provide visibility of significant events occurring during
the reporting period and status of contract schedule mile- % RCFERENCES
3 stones and other significant areas within technical and
}“ E administrative disciplines.
s i" 7T, IKTERRELATIONSHLIP
‘ { 1)
B 1 2) A1l Plans
- g: & (The Center Data Kanager (Code Ju2) will assign mambers in block 2.)
E 8. PREPARATION INFORMATION
; i 8.1 SCOPE
3 This DR establishes the requirements for the pieparation of a monthly progress '
CE { letter and status report giving a brief description of technical and administrative
5 -progress and status in major and significant activities leading to the accompiish-
3 ment of contractual cbjectives and corvection of problem areas.
¢ i 8.2 CONTENT
: §~ The report shall include, as a minimum, the following information:
- s A. A discussion of the technical and programmatic analyses and studies conducted
i during the reporting period. The presentation shall be ir sufficient depth
5 and detail to permit evaluation of progress. Supporting data in the form of
;{- i charts, graphs, schematics, etc., may be included as appropriate.
o B. A discussion of the scheduiing for the reporting period, including a comparison
' i of the planned work and milestones for the reporting period versus actual
N accomplishiments. Include identification of deviations from the planned work
T in sufficient detail to provide clear visibility as to the causaz and corrective
oL action. : _
_ | i C. A discussion covering man-hours expended during the reporting period, and
‘ expenditures in man-hours during the contract performance. This presentation
. ; i shall be in chart form.
* D. A Jdiscussion of the planned effort for the next two months following.
L i 8.3 FORMAT |
i
I The arrangement of the technical portion .»f the report shall correspond with
g ’ the task breakdown of the Statement of Wovk. A separate section shall be included
S E to report on administrative matters and overall study status. Reports shall be
E in letter form.
ey |
B ! 1SC Form 2341 (Nov 71) k 16 NASA-J5C
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To describe the Contractor's method of cortrolline end
maintaining Government Furnished Equipment (GFE)

.

= DRL NYMRER -
RATIONAL AERONAUTICS AND SPACE AOMINISTRATION -
LYNDON B, JOUNSON SPACE CENTER —
LINE ITEM NUMBER ~
DATA REQUIREMENT DESCRIPTION MA-08
', TITLE 2, NUMBER
Plan, Govermment Furnished Property Maintenance ra—TIT:
3. USE

5. ORGANIZAT{ON

6, REFERENCES

ﬁ.) tN'ﬁ&gELATi ONSHIP

2} A1l Plans

L

{The Center Data Manager (Code JM2) will assign numbers in block 2.)

8.1

8.2

8.3

8.4

8.5

8, PREPARATION INFORMATION

SCOPE

This DR establishes the content, format, maintemance, and submittal require-
ments for the Government Furnished Property Maintenance Plan.

APPLICABLE DOCUMENTS

NASA Procurement Requlation Appendix B, “Control of Government Property in

Possession of Contractors".

CONTENT

The Plan shall satisfy the requirements of NASA Procurement Requlation Appendix
B, and shall consist of those procedures which constitute the Contractor's

Property Management Manual.

FORMAT

The Contrantor's internal format shall be used.

MAINTENANCE

The Plan chall be maintained in a current condition bv page renlacement or
complete re-issue to reflect the latest approved nroaram changes. Should
this Plan be part of the Contractor's Property Managemernt Manual, submittal
of the manual! will suffice, assuming the Contractor's Property Management

System is approved.
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NATIONAL AERONAUTICS AND SPACE ADBINISTRATION oRL NuMeER - (]
4 LYNDON B, JOHNSON SPACE CENTER e LI
4 DATA REQUIREMENT DESCRIPTION CM-01 ~ :
t, TITLE 2, NUMBER i ii
§ ( E
- Engineering Configuration Lis% (ECL) N o -
. 3. use ) 5, URGANIZATION = }» A
t . . L] .l‘
f To provide the "as-designed" dafa for comparison with the -
"as-bhuilt" data as required by the accourting and T REFCATACES i
verification system. JSC- 07700 Vol. IV = ‘
7. INTERRELATIONSHIP i &
L
(The Center Data Manager (Code JM2) will assign n. 2rs in block 2.) ‘:7!
8. PREPARATION INFORMATION g :
8.1 Scepe “h
R
This DR establishes the content, format, maintenance, and submittal requirements ,E i
for Eng1neer1ng Configuration Lists. An ELL wi'l contain a summary of the o
Contractor's part numbers currently released fur a specific contract item unit. x };
8.2 Applicahle Documents i
.. 1A
JSC 07700, Volume IV Configuration Management g? 3
8.3 Content ok
The Tist will be in part numbers sequence and will include the following data ;f fi
for each part listed. Lo
1. Part number f? \§
2. Latest drawing change letter for that part PA
3. Part name o
4, Quantity %
5. Next assembly pavi number R,
8.4 Format . o ;i
- : ' T
; See 8.3 above. e
8.5 Maintenance R
TBD
g
: ik
‘ u’z i -3,
»§ i ;
1° 9
2 i

";:! JSC Form 2341 (Nov 71} , wasper
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BATIOHAL AERONAUTICS AHD SPACE ADMINISTRATION
LYNDOH B, JOHNSON SPACE CENTER

DATA REQUIREKENT DESCRIPTION

DRL NUMBER -

LINE ITEM NUMBER -

CM-02
;_ 1, TITCE 2. NUWBER .
As-Built Configuration List (ABCL) 4. onTE
;‘ 3. USE ; S. ORGAN{ZATION
@ To provide the "as-built" data for comparison with the
- "as-designed" data as requ1red by the accounting and %. REFERENCES
3 verification system. JdSC 07700 Volume IV
s

i)

7.

INTERRELATIONSHIP

(The Center Data Manager (Code jM2) will assign numbers in block 2.)

Azl g ~ gt z'
-

o i inid doiio

H
1
|
|
i
i
{

« PREPARATION INFORMATION

8.1 Scope

An ABCL is prepared by the Contractor for each CI.

It is the documented and

verified identification and physical description of the CI manufaci.red by
the Contracter Tor acceptance and delivery to NASA/JSC.
an accurate accumulation of data extracted from the fabrication and test
Listing of common parts (i.e.,
nuts, bolts washers, etr.j, is not required unless these parts are in
themselve> critical or special application hardware or if parts require

records, as certified by 1nspec+1on records.

traceability.

8.2 Applicablie Doc.nents

None

8.3 Content

The ABCL consists of

The following specific elements of data shall be provided.

CI identification by part number, nomenclature, and seria! number,

2. Acceptance Test Procedure {ATP) specification, including revision<etter
or number and date of specification used to certify a deliverable CI.

3. The "as-built" recovd consisting of a parts list of the completed CI as
fabricated and tested b; Manufacturing and certified by inspection records.
This record shall alse include record of authorized major deviations er

waivers by part numbur.

4. The change letter (drawing revision letter) to which the part, component,

assembly was fabricated.

5. Serial number, lot number, etc. of traceable parts, as required by
engineering data shall be listed where appropriate.

21
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8.3

8.4

8.5

° CM-02
Page 2

CONTENT (Continued)

6. The contrelled procedures/processes/methods utilized to fabricate,
assemble, test and inspect the CIl. '

7. Inspection Verification Signature. This signature shall verify the
accuracy of the totai data covering the item delivered.

FORMAT

The Contractor's internal forms will be acceptable to satisfy this
requirement provided it contains the above data.

However, the format of the ABCL must be compativle with the format selected
for the Engineering Configuration List (ECLS (CM-01) Baseline %o allow a
rapid comparative analysis. The cover sher¢ for the ABCL shall specify
the following:

1. ABCL identification number and nomenclature of the CI.

2. Contractor's top assembly part number and serial number of the Ci for
which the data applies.

3. Inspection verification signature and date.

4. Number of pages (i.e., Page 1 of __ pages).

If the Contractor elects to provide a second paye ¢f the cover sheet to
list the controlied processes, materials, proccedures, methods, and support
test documentation for the ECL, the ABCL shall be of the same format.
MAINTENANCE
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RATIONAL AERONAUTICS AKD SPACE ADMINISTRATION
LYNOON B. JOHNSON SPACE CENTER

OATA REQUIRERENT DESCRIPTION

DR NUMBER -

LINE ITEM NUMBER -

CM-03

L, orivee

Engineering Change Prcposal

L

NUMBER |

4,

DATE

3. UsE

To document contractor proposed {iass I engineering
changes to approved baselines for submittal to the
PEP Project Office.

[y

. URCANIZATION

. REFERFNCES

« IKTERRELATIQNSRIE

——— T TSRO

8.1 Scope

B. Change description.

C. Change impact.

E. Effectivity.

G. Justification and reason for the change.
H. Schedule impact.

I. Incorporation iccation.

test, operations, logistics, etc.

8.2 Format

Contractor's own ECP format or JSC Form

F. Effects on specifications, drawings, ICD's, etc.

The Contractor may

(The Centcr Data Manager (Code ju2) will assign numbters in block 7.}
e, »m‘
8. PREPARATION IKFORMATION ’

A1l baseline changes propased by the Contractor requiring NASA app:roval shall
be documented on an Engineering Change Proposal (ECP).
use his own ECP format, but must provide, as a minimum, the foilowing data:

A. Change title, date, and PCIN (assigned by the Level II ®RCB Sgcretéhy).

D. Cost of change (including cost per flight and DDT&E cost).

J. Impact on disciplines such as safety, reliability, quality assurance,

- e
5
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RATIONAL AERGNAUTICS AND SPACE AOMINISTRATION o ToL nusseR -
LYRODON B. JOHNSSN SPACE CENTER

———
LINT (TEM NUMBER -«

BATA REQUIREMENT PESCRIPTION CH-04

3

V. TITLE

2. NUMBER

Plan, Configuration Management ‘ N o -—

« USE

To

configuration management, the procedures vor identifying

' S. ORGANIZATION
describe the Contractor's organization as it relates to | °

and documenting the configuration items; and how changes 6. REFERENCES

wil

1 be oﬁfrolzed.

JSC 07700 Volume IV

7. INTERRELATIONSHIP

(The Center Data Manager (Code Ju2i will a3zsign numbers in block 2.)

I A

2. PPEPAFATION INFORMATION -

8.3

(o 4]
14
)

8.3

AR

Scope

This DR establishes the requirements for preparation of a Configuration
Management Plan.

Appricable Documents

Nong

Content

As a minimum, the Corfiguration Management Plan will contain the following:

Organization - The Contractor shail dJdescribe the oreanizational relationship

V

ni
the au uorzty/respvﬂsiavizfy of the key organlzatlonal e]ements impacted by
ui

&
reguirements for configuration management.

Baseline Identification - The Contractor shall describe the method for
identifying the baseline and the documentation (specifications, drawing

practices, engineering release system, etc.) used to depic. the requirements
and baseline.

Control - The Contractor shall describe the methods, prccedures, and policiec
used (or to be used) within his organization for establishing and controlling
baselines. This portion of the nlan shouid address technica! and management
interface activities with other Shuttle elements and contractors.

Accounting - The Contractor shall describe his accounting system.

Verification - The Contractor shall describe his verification sysiemw

Subcontractor/Vend\r Configuration Management Control - The Contractor shall

indicate the proposed methods and Tevel of contrci over subcontractors and vendors.

Program Phasing - The Contractor shall describe his plans for conduct1ng/
supporting Project reviews.

24
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{
&y NATIONAL AERONAUTICS AND SPACE "CMINISTRATION ORL NUMBER -
. LYNOON B. JOHNSON SPACE CENTER
i ' LINE 1TEM NUMBER -
: t. JATA REQUIREMENT OESCRIPYION
- CH-05
; Y, YITLE 2, NUMBER
. b
¢ L Report - Configuration Verification Accounting System 4. oAte
¢ .
5' . i Y. use S. ORGANIZATION
' d. To identify the configuration baseline for each

aeliverable item including incorporation status of all
approved engineering changes, deviations, waivers, and

€, REFERENCES

1

: gﬁ contract noncompliances.
5" 7. INTERRELATIONSHIP
|
_ i:— (The Center Data Manager (Code jM2) will asu’i; numbers in block 2.)
- %, fL. PREPAHRAYION INFORMATION
o 2.1 Scope
: § The Configuration Verification Accounting System Report shall contain the
s following: )
.. i. Complete record of approved configuration for each deliverable item.
;
== 2. Alil Class I and Class II changes and all deviations and waivers to the
approved configuration, corresponding manufacturing records and field
T modifications throughout the manufacturing cycle of .he end item.

: 3. Verification data information on records within the Contractbr's
' integrated records system. These records shall be described in the
Contractor's Quality Program Plan.

Coy
&sr!

4. Status of NASA/JSC approved Class I changes, and major deviations and
waivers, including status of incorporation (including closure) in each
deliverable item.

5. Contractor internal status of pending Class I changes, and major
deviations and waivers which the Contractor plans to submit to. NASA/JSC.

Y )
j- 6. Status and accountability of contract noncompliance (including closure).

3

25
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MATIONAL AERONAUYICS AND SPACE ADMINISTRATION DAL NUMBER - :: ‘E u
LYNDON B. JOHNSON SPACE CENTER S
DATA REQUIREMENT OESCRIPTION ege o
T, TiTLE 2. NUMBER L" i;:
Modification Package R owss N %
3. use : ) s.. ORGANIZAT{ON g_J :
To prgvidg instructiqné for accomplishment of ¥ g
modifications to deliveraed hardware. eTFERENCES L ;
I
T. INTERRELATIONSKIP :
CM-08
SL-T-0010
(The Center Data Manager ‘Cod: J42) will assign nunbers in block 2.)
8. PREPARATION INFCRMATION
8.1 Scope g
The modification package shall include as a minimum: f
A. PRCB/CCB Directives | oy
B. CEI and Serial Number(s) ;| 3
C. Parts/Material List . L
0. Modification Instructions Lj :
. Engineering Requirements (drawing/engineering order)

F. Completion and Notification Records - Eg )
G. Modification Package Identific-tion with PCIN Reference B
H. Installation location and recommended incorporation period i1 é
I. Modification Package Hardware . - .é
J. Spare action required N
K. Dispositior removed/replaced parts .
L. Special tools/fixtures required I
M. Retest requirements as released engineering ; ;
N. Operational/maintenance manuals affected B £
0. ECP Identification Number ' o
=
I
-

-
26 fj .
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NATIONAL AERONAUTICS AND SPACE AOUMINISTRATI N ORL KUMBER -
LYNDON B. JOHNSON SPACE CENTER e
DATA REQUIREMENT DESCRIPTION CM-07
1. TITLE " 2, NUMBER . o
" Cards, Mudification Installation Notice {ICN) ToATe
3. UsE | ’ - 5.' ORGAN{ZATION
To provide officicl notification of completion of
every retrofit modification and noncompliance.
4. gEFERENCES
- =
SL-T-0010
7. INTERRELATEONSHIP
(The Center Data Manager (Code Ju2) will assign numbers in block 2.)
8, PREPARAT!PN INFORMATLON i
8.1 Scope
Modification Installation Notices shall contain the following minimum
information: '
Mod. Kit Installation
Contract Item Number
Serial Number
ECP
Mod. Kit Number
Work Crder Number

Installed by
Inspected by
Remarks

Mod. Kit Validation
Contract Item Number
Serial Number
ECP -
Mod. Kit Number
Test Location/identification
Test Organization
Inspected by

8.2 Format.

In the absence of a JSC form, the Coﬁtractor may use
to satisfy this data requirement.

27

existing internal form
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NATULONAL AEROHAUT,CS AND SPACE AOMINISTRATION ORL HUMBER -
LYNOON B, JCHNSON SPACS CENTER v
LINE ITEM NUMBER - .
DATA REQUIREMENT DESCRIPTION CM-08 L
V, TIEYLE . 2, NUMBER
¥
Request - Deviation/Waiver e oare
3. use — ) 5. ORGAN{ZATION i
To document and submit Contractor proposed major -
deviations and waivers. S, REFERENCES :
JSC 07700 Volume IV iy
7. INTERRELATIONSHIP L.
-‘ g
s ) (The Center Data Manager (Code JM2) will assign numbers in block 2.)
8. PREPARATION INFORMAI!O. ‘
8.1 Scope -
Deviations and waivers which fall within the definitions of "Class 1" changes :
shall be processed through the appropriate CCB in the same manner as any other v
Class 1 change. The Level II change request wiil be designated as "deviation"
when the request is for a specific authorization to be granted before the fact -
to depart from 2 ;articular specification requirement. The Level II change o
request will be designated as "waiver" when the request is for the granted use -
or acceptance of an article which does not meet specified requirements: a B
waiver is given or authorized after the fact. 3
8.2 Format 7
Contractor's format may be utilized. g
£
':?
e
i
g
™
!
1]
; i
!

. ‘ H

-:L; - ‘
; ]
f - f
!
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LYNDON B. JOHNSON SPACE CENTER
OATA REGUIREMENT DESCRIPTION

NATIONAL AERONAUTICS AND SPACE AOMINISTRATION

DRL NUMBER -

LINE ITEM NUMBER »

CM-09
v, TITLE 2. NUMBER
Specification - PEP Flight System e

3. use

test requirements for flight items.

AN
L

To establish the performaace, design, -development and

S. ORGANIZATION
L]

6. REFERENCES

JSC 07700 Volume IV

7. CINTERRELATIONSHIP

! .

(The Center Data Manager (Cod'elm) will assign numbers in block 2.)

8. PREPARATION INFORMATION

8.1 Scope

-}

8.2 Format and Content

shall be numbered and titled as follows:

This DR establishes the content, format, maintenance, and submittal requirements
for the overall PEP flight system specification.

A1l specifications deliverable to JSC require rigid major paragraph numbering
and title control, unless less stringent requirements defined in IRD's have been
approved. Limited format control for specifications shall be exercised to the
extent specified by this paragraph and its subparagraphs. Major paragraphs

L e L b 3 R e Bl Lﬁ'A%AJ .

o . o b T AT AR
© BRI ety i 0 g A

E ko~ Tl G

(TR SR L

P
Bats

1.0 SCOPE (Section 1)
2.0 APPLICABLE DOCUMENTS (Section 2;
3.0 REQUIREMENTS (Section 3
4.0 VERIFICATION Section 4)
5.0 PREPARATION FOR Section 5)
DELIVERY
6.0 NOTES (Section 6)
10.0  APPENDIX ! (Section 10)

-

k3
4

oo ,b. e O T e st g i T 4 et 4 4 mvies e e

kY

L 2 ahk Basitne ke

i3 e

LA
&)

P ]

% =

gy R sooie o+

¥
oy
o

8.2.1 Major Paragraphs Content.

8.3 Subdivision of Major Paragraphs

Standard Contractor Corfiguration Management Requirements, and MIL-STD-490,
Specification Practices, should be used as a guide for information and data
to be contained within these paragraphs.

Where no information is pertinent,
state, "This section is not applicablg to this specification.”

Major paragraphs/sections should be broken down into as many paragraphs and
subparagraphs as are required to clearly define the requirements.

JSC Form 2341 (Mov 71) 29
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8.4 Paragraph Numbering

8‘5

8.6

B R B s L B
c2d 1

P M ens

Mty T e m w4 W o

Each paragraph and subparagraph shall be numbered consecutively within
each major paragraph/section of the specification, using a period to
separate the number representing each breakdown. An example is shown
below: :

REQUIREMENTS 3.0
First Paragraph 3.1
First Subparagraph 3.1.1
Second Paragraph 3.2

etc.

Itemization within a paragraph or subparagraph shall be identified
by Tower case letters.

Paragraph Identification/Title

Where practicable, all paragraphs and subparagraphs should be given a
subject identification. It is not mandatory to use the same numbers and
subject identifications for paragraphs and subparagraphs as snown in
MIL-STD-490 under major paragraphs/sections. All subject identifications
for major paragraphs and breakdown paragraphs and subparagraphs shall be

-underlined.

Title Page. The minimum data elements that shall be shown on the title
page for CEI specifications are as follows:
Specification Number and Revision Letter

Date Released

Type of Specification

Title/Nomenclature for the Specification
Approved Program/Project Nemenclature Identity
CEI Number (as applicable)

Manufacturer's Code ID Number

Preparing Activity‘Approval Signature and Date
NASA Office Approval Signature and Date
Contract Number

FHIG‘HMUOW>

Maintenance

See DRD CM-q.
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» NATIONAL AERONAUTICS AND SPACE ADMINISTRATION ORL NUMBER - "

LYNDON B, JOHNSON SPACE CENTER 5

- LINE ITEM ER ~ ©

DATA REQUIREMENT DESCRIPTION M-10 nomaER

* . TITLE 2. NUMBER «%

7|  Specification - Change Notice and Revisions T AT

‘ v

3. USE S. ORGANIZATION %

g To document proposed changes to the contract specifications §

» described i o CM- - %

scribed in DRD CM-09 and CM-11 e i

- i

i 7. INTERRELATIONSKIF )

N 3

. T (1he Center Data Managsc (Cods JM2) will assign numbers in block 2.) n

8., PREPARATION INFORMATION ¥

8.1 Scope *
Contractor's may use their own forms for the Specification Change Notice (SCN)

- change log, and configuration charts provided they contain the minimum data ¥

: required by JSC Forms s , and . 3
. )
. 1
0. o
|
" i
. ;
¥ L
g .
* ISC Form 2341 (Nov 71) a1 NASA-JSC
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AR,

: NATIOKAL AERONAUTICS ANO SPACE ADMINISTRATION
¢ LYNDON B. JOHNSON SPACE CENTER

DATA REQUIREMENT DESCRIPTIOK

ORL NUMBER -

LINE ITEM NUMBER -

. V. OTITLE

M-11
2, NUMBER
Specification - Ground Support Equipment T OATE

3. USE
To establish, in one document, the performance, design,

: development and test requirements for all ground support
. equipment.

5. ORGANIZATION

.

6, REFERLNCES

JSC 07700 Volume IV

7. INTERRELATIONSHIP

R

(The Center Data Manager (Code JM2) will assign numbe-s in block 2.)

8. PREPARATION INFORMATION

8.1 Scope

will be identified and its requirements specified.

8.2 Style and Format

N 1

The specification documents the functions of the set of GSE and translates these
functions into GSE requirements including test requirements.

Style and format shall be in accordance with the intent of MIL-STD-490.

Each separate item

ke JSC Form 2341 (Mov 71)
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i o : NATIONAL AERONAUTICS ANOD SPACE ADMINISTRATIGN ORL RUMBER -
: LYNDON B8, 20HNSON SPACE CENTER
: : ol LIMNE (TE ER -
S : DATA REQUIREMENT RESCRIPTION CM_IZ““””“"

N
I W
V.oTiTLE 2, NUMBER

Specification, Environmental

RO,

4, DATE

3. ysE S, ORGANIZATION

T T YN S T

To update environmental data for the designated testing ’

4 of PEP
) 6. REFERENCES
i JSC07700, Vol XIV

1L g JCD2-19001

g ' 7. INTERRELATIONSHIP
b '

oy (The Center Data Manager (Code JM2) will aszign numbers in block 2.)

8. PREPARATION INFORMATION

g; 8.1 SCOPE

- This DR updates the limits of environmental conditions to which the Power
' Extensiocn Package equipments may be exposed.

A AL 4 g oty vy e s

8.2 APPLICABLE DGCUMENTS
'dSC 07700, Volume XIV

Leval II Program Definitior and Requirement, Volume XIV - Space Shuttle !
System Payload Accommodations N

o JeD 2-19001 : g

Shuttle Orbiter/cargo Standard Interfaces ievel II Program Definition
and Requirements - Volume XIV, Attachment 1.

7 6.3 CONTENT

) The contents of this document will include both natural environments and orbiter
induced environments for ground and space conditions.

N g Yyt ¢ S e 0 L et 7 A oo Sy e -
y

4 Ground natural environments will consider transportation (packaged) and storage
. conditions. Ground induced environments will include a definition of bay air
’ " purge conditions.

Space natura] environments will consider pressure, meteorids and thermal and
ionizing radiation.

e R ety ,
N e e Ty A Tt A et o e % poma b 4yt ate
] [

~ Orbiter induced environments include thermal, limit-load factors/angular
gs accelerations, acoustics, vibration, on-orbit accelerations, bay particulates .
and gases and electromagnetic interference environments. i
- g:
-5 [l s pomwr
: The format of this DR will be as follows: g.
s B ) . g,
g: 1. Introducticn 1
2. Documentation !
. b
| ISC Farm 2341 (Nov 1) 33 NASA-JSC ')
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( 8.4 FORMAT {Ccntinued) .
. — b
3. Natural Environments
: A. Ground Natural Environments l
\ ~ B. Space Natural Ervironments |
4. Induced Environments .
A. Thermal Environments : :
8. Limit-load Factors/Angular Acceierations I
‘ : {_.
C. Acoustics L
D. Vibration -
E. OCn-orbit Accelerations '
F. Orbiter/cargo bay particulates and gases environments ,
G. Electromagnetic interference environment )
. ( N
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M
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NATLGRAL AEACNAUTICS &NC SPACE ADMINISTRATLON ‘ I NoMerE -1
LYNDOR @, JONNSON SPACE CENTER
-~ LIS ATEIM NLNSLR .
BATA REQUIREMERY DESCf‘hTiﬂﬁ LS-01
Y.TITDE . 2, NUVBER
- Powir Extension Package Logistics Plan (PEPOLP) T

1. USE

To provide NASA and Contractor Management and Operations
persornel with an implementation plan covering all logist.cs [¢- StFeRenceEs
functions necessary to support PEP kit, integration, prelaunci,
launch, flight, and post landing operations.

5. ORGAN12ATION

INY‘*“ELA\'lONbdlﬂ

1)
2) Al] Plans

(The Center Data Manager (Crde J42) will assign numbers in block 2.)

8.1

8.2

8.3

3. PREPARATLON INFORMATION

>

SCOPE

This DR establishes requirements for assessing and the implementation of the
logistics effort required to support the PEP program.

APPLICABLE DOCUMENTS
Space Shuttle Logistics Requirements, JSC 07700, Vol. XII.

KSC, Space Transportation System, Integrated Logistics Support Plan, K-SM-12.0,
July 8, 1975.

CONTENTS

The Power Extension Package Operations Logistics Plan (PEPOLP) shall describe

all of the iogistics functions that must be implemented to support PEP imtegration,
prelaunch, launch, flight and post-/light operations. The PEPOLP shall describe
how the Contractor will accomplish each task and give schedules with time phasing
relationships ‘or each. Also, the PEPOLP shall clearly describe interfaces with
NASA, or their contractors and indicate the specific products or services

involved in the interface. Initiative and ingenuity shall be demonstrated in
developing the PEPOLP to provide for PEP program life cycle ¢ost effectiveness

in logistics implementation,

The PEP shall include (but not be limited to) the Contractsr's planning for
products and services required to implement the following logistics functional
areas:

A. Support Requirements Analysis (SRA) (Ref. DR LS-07)

This section shail describe the procedures and technigues to be used in
assessing the support available from NASA or their contractors and deter-
mining the remaining logistics products and services to be provided/parformed
in implementing the PEPCOLP.

B. Optimum Repair Level Analysis {ORLA)
This section shall describe the procedures and techniques to be used in

performing analyses and determining the optimum repair levels for 211 PEP
hardware provided under this SOW.
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LS-01
Page 2

C. Maintainability (M) (Ref. DR LS-02)

This section describes the effort and procedures for assessment of the
maintainability implementation and describes the requirements to be

implemented in the design of PEP fiight squipment and GSE provided under

this SOW.
Maintenance

This sectiun shall describe the Contractor's plan for implementing
organizational, intermediate, and depot maintenance acticns. The

pian shall clearly show interfaces with other organizations and how
status tracking, expediting, or other actions will be accomplished.

The plan shall consider the most cost effective utilization of existing
maintenance capabilities to avoid unnecessary duplicatiens.

Spares Provisioning (Ref. DR LS-05)

This section shali describe the plan for deveiopment of spares prevision-

ing data for all PEP hardware developed under this S0k. Describe the
Contractor’s effort in spares provisioning, warehousing, and inventory
management showing interfaces where appropriate.

Fuels, Pressurants, and Fluids (Ref. DR LE-08)

This section shall describe the Contractor's efforts in identifying

the types and quantities of fuels, pressurants, and other fluids neaded
for each PEP operational activity. The effort shall include the Con-
tractor's participation in forecasting requiremeants and reporting usage
data.

-Operations and Maintenance Documentation {G&MD) (Ref. DR LS-04)

This section shall describe the plan for assessing the adeguacy and
completeness of operations and maintenance documentation tc support the
PEP operational functions. The plan will also identify how the Con-
tractor will acquire or develop other operations and maintenance pro-
cedures, manuals, or instruction needed to support planned operations.

Preservation, Packaging, and Packing (P/P/P)

This section shall describe the Contractor's efforts to provide preser-
vation and packaging for spares and equipment. Include description of

uitlization of packaging specifications provided by equipment designers/

developers and approaches to development of packaging specifications
for items not covered by equipment supplier documentation. Show inter-
faces with otherNASA or contractor organizations in the implementation
of these activities.
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CONTENTS (cont'd)
I. Transportation (Ref. DR LS-03)

This section shall describe the Contractor's efforts in planning and
implementing transportation and handiing of equipment to assure support
to PEP program operi tions functions and to assure safety of equipment
and personnel. Include a description of traffic management system for
scheduling and monitoring delivery of equipment to meet operational
need dates in the most cost effective manner. Show operational
transportation interfaces.

J. Storage Criteria

This section shall describe the pre-storage ov preparation-for-storage
requirements, and the post-storage preparation necessary to place the
stored item into operational status for hardware provided under this
SGWo

K. Logistics Management

This section shail contain a management plan for control of technical
performance, cost, and scheduling of the logistics effort required to
support all flights that inc ude PEP.

L. Training (Ref. DR's TS-01, 02, 03)

This section shall describe the procedures to be implemented in providing
trained personnel for performance of the required logistics activities.
Training courses, aids, descriptions available from other NASA or con-
tractor sources shall be considered in optimizing the cost effectiveness
of the training effort.

M. Llogistics Facilities

This section shall describe the Contractor's efforts in establishing the
requirements for Logistics Facilities related to PEP Operations and
Maintenance (organizational intermediate and depot). The general approach
must be to use existing facilities, both government and contractor, with

a minimum of modifications in order to determine a least cost approach

to legistics facility requirements.

Other areas of logistics operations may be included as separate sections
at the discretion of the Contractor. Also, the Contractor may submit
some of the ahove sections as separate plans (i.e., maintenance, training,
transportation, etc.) with only references to separate plans being
included in the SOLP.

Upkeep ~ The PEPOLP and any other documents submitted as separate plans
under this DR shall be kept current and revised to reflect approvad
program changes.
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WATIOMAL ACRONALUTICS AND SPACE ADMINISTRATION JRe wwwaEd - —"-1
LYNOOR B, JOHNSON SPACE CENTER e
DATA REQUIREMENT DESCRIPTION 15-02
. TiTLE 2, NUMBER
Plan, Maintainability Assurance T
3. yse 5, ORGANTIIATION
To define the Contractor's approach for maintainability
of the CEI. 6, REFERENCES
'Il.) |\“§§ELANON5~I°
2) A1l Plans
(The Center Data Manager {Code JM2) will assign numbers in block 2.)
8, PREPARATION [INFORMATION
8.1 SCOPE
This DR established ths Maintainability Assurance Plan for the CEI.
8.2 APPLICABLE DOCUMENTS
Hone required.
8.3 CONTENTS
The Plan shall define the planned method of accomplishing maintainability
requirements and describe clearly and concisely how _hese requirements
will be implemented. The Plan shall describe the procedures, policies,
and closed-loop reporting system that will be used to implement maintain-
ability for hardware developed under this SOW.
8.4 FORMAT
The format of the plan may be determined by the Contractor as long as
the content requirements of the Contents paragraph have been met.
8.5 MAINTENANCE
As required.
1SC Form 2341 (Nov 71) 49 NASA-JSC
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LINE ITEVM NyMp+s s

DATA REQUIREMENT DESCRIPTION

e

_15-03
. toTITLE 2. NUMBER
: i Transportation Plan T

3. use 5. ORGANIZATION

To aid in identification of packaging, materials handling

- PR
g?&«t’i

and transportab111ty requirements. . REFEREWCES

g

7. INTERRELATIONSHLP

1) WBS
2) A1l Plans

gy

(The Center Data Manager (Code Jw2) will assign numbers in block 2.)

8, PREPARATIQN INFORMATION

8.1 SCOPE

#y

This DR establishes content requirements for a PEP TranSportat1on Plan which
shall be prepared and updated within (1) established engineering and design
parameters for PEP hardware; and (2) constraints established by anticipated
modes of transportation, methods of packaging, conditions of storage,
international regulatory bodies, and regulating bodies of the United States.

8.2 APPLICABLE DOCUMENTS

S T I

g: None.

; 8.3 CONTENTS

éa The Transportation Plan shall:

T A. Identify packaging requirements required to protect hardware against

1, physical and environmental damage during cond1t1ons of shipment, handling,

and storage.

Define the packaging, equipment, materials, and methods required to handle,
preserve, package, pack, and ship CEIs, spares, and associated support
equipment. Included shall be a description of how, and to what degree the
program is responsive to test support, operational, and logistics follow-on
requirements. Drawings or sketches of specialized packaging, handling,

and protective equipment may be considered part of this data requirement
when it becomes necessary or desired to describe an intended design approach
or technique proposed for use.

Ii = i il‘r 12
@

C. Describe briefly the internal management structure and functional inter-
relationship involved in timely, effective, and .onomical packaging,
handling, and transportability tasks.

Include a milestone chart to identify transportability, packaging, and
materials handling events depicting their projected time phased accomplish-

e ment in relationship to overall PEP inilestones.
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8.3 CONTENTS (cont'd)

. E. Include a discussion of all transportability problem items which shall

o . address, if applicable: (1) items requiring environmental controls or

Do specially designed containers; (2) oversize, overweight, sensitive, and
: fragiie items; and (3) dangerous and hazardous items.

F. Describe all transportability problem items, if applicable, in terms
of: (1) numenclature; (2) approximate envelope size by length, width, -
depth; (3) approximate weight in kilograms; and (4) fragility rating.

G. Generally describe by major categories all cargo which must be trans-
ported.

H. Identify items, assemblies, or subassemblies that, because of inherent
pecularities, may be restricted in use to: (1) specific modes; (2)
specialized equipment; (3) handling procedures; and/or (4) normal
allowable limitations of existing or planned transportation systems.

I. Identify regulatory agencies whose approval must be obtained prior to
movement.

J. Describe any special purpose carrier equipment and special services
required to support the PEP project.

K. Identify Contractor's office(s) of primary responsibility for usual or
special transportation matters. Identification criteria shall include,
as applicable: (1) office designation; (2) position; (3) title; (4)
office phone; and (5) name, when appropriate.
8.4 FORMAT
The Plan shall be in narrative format and shall be arranged by major topics.
8.5 MAINTENANCE

Tge Plan shall be maintained current and revised to reflect approved program
changes.
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NATIONAL AERONAUTICS AND SPACE ACMINISTRAVION
LYNDON B. JOHNSON SPACE CENTER

DRL NUMBER -

LINE (ITEM NUMBER -

To provide detailed instructions for the operation and
maintenance of equipment or system(s). §. REFERENCES

DATA REQUIREKENT DESCRIPTION LS-04
t, TUTLE 2., NUMBER
Manual, Operation and Maintenance (0&M) < OATE
’:%. USE

5. ORGANIZATION
.

7. INRTERRELATiIONSHLP
1) WBS
2) A1l Plans

(The Center Data Manager (Code JM2) wiil assign numbers in biock 2.)

€, PREPARATION INFORMATION

8.1 SCOPE

This DR establishes the content, format and maintenance requirements for
technical manuals, which shall cover each Configuration End Item (CEI)
and/or equipment as specified.

8.2 APPLICABLE DOCUMENTS

-

PO PR N ST A WO N PLPER PL LR S P S

None.
8.3 CONTENTS _ -
The manuals shall include the following:
A. Title Page
In addition to the manual title, this page shall depict the CEI numbers
{as the model), the CEI detail specification identification number, the
CEI part number, the manufacturer's identification and the design
activity code identification number.
B. Configuration Chart
Provide a configuraticn status chart, or equivalent display, in each
manual. The chart shall relate the manual with its revisions and
supplements to the configuration contained,
C. List of Effective Pages
A list of effective pages shall be prepared and shall reflect all
changes to the manual and provide a page by page inventory of the
document.
)SC Form 234 (Nov 71) 43 NASA-JSC
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8.3 CONTENTS (cont'd)

D.

E.

Frontispiece

A frontispiece shall depict a 3/4 view of the equipment covered by
the manual, depicting major dimensiocns and weight.

‘Table of Contents

A table of contents shall be provided.
List of Tables

A list of tables shall be provided.
Preface

The preface shail provide a brief explanation of the manual‘s purpose,

including any relevant information that will assist in using the manual.

Body

The body of the manual shall be.divided into the following parts
arranged i.: the order as shown.

1. Section I - General Information

This section shall provide the following:

a. A complete description of the equipment and/or system. When
the equipment covered consists of more than one major unit,
this description shall be suppiemented by a brief description
of the physical characteristics of each major unit. Both
illustrations and test shall be used to impart a general under-
standing of the physical characteristics and functions of the
equipment.

b. Detailed description (theory) of the operation of all hardware
devices. Theory of operation of %tha various integrated and
non-integrated circuits used in the device and in the printed

- ..circuits. Definition of interface functions with regard to
timing, levels, and interrelationships.

¢. Definitions of technical terms, or terms not commonly used,
when included in the text.

d. Instructions covering the uncrcting, assembly, installation,
checkout, and servicing of equipment upon receipt.

2. Section II - Operating Instructions

This section shall provide the following:
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8.3 CONTENTS (cont'd)

a. Detailed instructions for the proper cperaticn of the
equipment or system including, as applicable, tables and
charts of operating data, performance specifications,
warning notes, adjustments, and test procedures relating
to the operation of the equipment or system.

b. A basic description of the operation of the equipment.

c. Safety requirenent(s) for personnel and facilities.

3. Section III - Maintenance Instructions

This secticn shall provide instructions for routine maintenance
procedures, inspections, adjustments, cleaning, lubrication,
procedures for locating trouble, making repairs, and replacing
defective parts. Iilustrations, charts, and tables may be
employed in connection with these instructions.

NOTE: Manufacturer's information can be used. If necessary, material
can be extracted verbatim for insertion into the manual.

4. Section IV - Special_Tools

This section shall contain a list »f all special tools and equipment
recommended by the Contractor for use in performing work described
in the manual. The list shall be made up in columns with the
following headings:

PART NO. NOMENCLATURE FIGURE AND INDEX NO.

Tools and equipment shall Lc Tisted in numerical sequence by
contractor and part number. Nomenclature shall be identical with
that on drawings, with the addition of brief terms to show use when
such information is lacking or not obvious. Illustrations of tools
and equipment shall be provided when these items cannot be clearly
identified on illustrations showing operating procedures.

5, Section V - Schematic, Wiring, and Logic Diagrams

This section shall contain all schematic, wiring, and logic diagrams
of the applicable system.

6. Section VI - Handling
This section shall provide special handling instructions and pro-
cedures for dicassembly, cleaning, preservation, packaging, and
packing of components for storage or shinment.

7. Section VII - Provision Parts Breakdown

This section shall consist of a grcup assembly parts 1ist and a
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LS-04
Page 4

8.3 CONTENTS (cont‘d)

8.4

8.5

7. Section VII (cont'd)

cross-reference alpha-numerical index of the articles, assemblies,
and subassemblies that can be disassembled, reassembled, or
replaced. e

I. Appendix

The appendix shall be used to define terms used within the manual and
shall contain information relevant, but not essential, to the material
contained in the manual.

FORMAT

The manual shall be prepared in narrative format and shall be sectionalized
according to the major topics outlined in the Contents paragraph. When a
section does not apply, the section number and title, followed by the phase
“"Not Applicable" shall be portrayed. The table of contents shall reflect
the same information.

MAINTENANCE

The 0&M Manuals shall be maintained current and when affected by approved
program and/or hardware changes, shall be updated by change page and/or
complate revision.
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Satrcadl LEPORIYTICS IND SUACE ACMINISTRATION
LYWION B, JGRNSON SFACE CENTER

DATA RECUIREWENT DESCRIPTION

P

LINE 17882 & MBER -

LS-05

List, Approved Spars Parts

2, NUMBLR

4, DATE

To identify and account for approved spare parts as
contractual items.

S, CRGANITATION
.

6., RLFERKLNCES

7, INTERRFLATIONSHIP

1) WBS
2) A1l Plans

¢The Center Data Manager {Code ju2) will assign numbers in block 2.)

LA A W T AN LSNP IEMATION

8.1 SCOPE

This DR establishes the content, format and maintenance requirements for an
alpha-numeric list which shall delineate spare parts furnished in support of

a contract end item (CEI).

i 8.2 APPLICABLE DOCUMENTS

None required.

8.3 CONTENTS

The 1ist shall include for each spare part, the follewing information:

. A. Part number (this shall include numbher assigned to the part as pertaining
to a system, original manufacturer's model number or part number for non-

standard parts).
B. Part revision number

. Part nomenclature

Part number and nomenclature of next higher assembly

. Coding of parts to identify system or subsysiem of which item is a part

c
D
E. Number.of spare parts to be provided
F
G. Estimated lead time for critical iteus
H. Effectivity designation
1. Repair cede as follows:

1. Non repairable

2. Limited shelf Vife

3. Requires scheduled maintenance
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8.3 CONTENTS (cort'd)

4. Part of kit or set

5. Environmental

6. First level maintenance

7. Second level maintenance

8. Third level maintenance
J. Spare parts code as follows:

1. Expendable
2. Recoverable
3. Government Furnished Property (GFP)

Federal stock number
Location allocation
Finding number

K

L

M

N. Quantity supported
0. Attaching hardware
P

Unit of issue (i.e., pounds, feet, volumes, each etc.)

8.4 FORMAT
The tist shall be prepared in columnar format, one column for each of the major
topics portrayed iu the Contents paragraph of this DR. A page(s) shall be
included at the beginning of the 1ist which shall note the location of the
elements of information ard provide explanation of codes, indicators, abbrevia-
tions, etc. Electronic Data Processing techniques chall be utilized where
applicable.

8.5 MAINTENANCE
The list shall be maintained by periodic revision and reissue. Revisions shall
consist of an update by incorporation of information accumulated which provides
accounting of added, deleted and change data relative to the list.
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NLTIZNAL BEBINAUTICS AND SPACE ACMINISTRATEON
LYWCOK B, J3-NSON SFACE CENTER

L NLVIER -

t LINE ITEW SLCRER -

; DATA RECUIREKENT DESCRIPTION 1S-06
i 2, suvst.
List, CEI Support Equipment T BATE

5, ORGANIZATION
ot .

For use in performing logistics engineering analysis and for

provisioning of support equipment. ST RLFEREINCES

T, INTERNELATIONSHIP

1) WBS

- 2) A1l Plans

:The Cinter Data Manager {Code JY2) will assi1gn numbers in block 2.)

Yoo oL o aTaIN QNTOSeRTION

| 8.1 SCOPE

This DR establishes the content, format, maintenance, and submittal:
requirements for the CEI Supnort Equipment List.

8.2 APPLICABLE DOCUMENTS

None.

8.3 CONTENT . ORIGINAL PAGE s -

The list shall encompass the following:

i A. The list shall contain all support equipment, test equipﬁent, special test
: equipment, general purpose *ools and special tools required for servicing,
testing, adjusting, elianing and maintaining the CEI.

8.4 FORMAT

The Contractor's internal format shall be used.

8.5 MAINTENANCE

. The Plan shall be maintained in a current condition by page replacement or
complete reissue to reflect the latest approved program changes.

B. Information should include, but not necessarily be limited to, the follbwing:

1. Nomenclature

2. ?ﬂzu{?cturer's name -and «ddress or Federal Supply Code for manufacturer’s
3. Manufacturer's model/part numbér

4, Federal Stock Number, if assigned

5. Supported assembly and/or subassembly

6. Physical, mechanical or electrical characteristics of item

49
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L'%2SK B, J5-NSON SFATE CENTER
LInE 1TEW _vBiG -
DATA RECUIREXENT DESCRIPYION LS-07
:-::.(— 2, AUMBEPR
Support Requirements Analysis —T
T ) 5. ORGAN(IATION
A source of required information in determining logistics
1 resources needed to support PEP maintenance and refurbishment [e7trieinces
activities in the U.S. during both the DDT&E and Operational
phases of the program.
' 7. ENTERSFLATIQNSHIP
1) WBS
?) A1l Plans
¢T'e Center Data Manager [Cusle ju2) will assign numbers sn block 2.)
N LS L B X TR S LY
: 8.1 SCOPE
Engineering analyses shall be performed to systematically review systems,
subsystems and equipments to identify the logistics support requirements.
8.2 APPLICABLE DOCUMENTS
None.
8.3 LCONTENTS
Detailed engineering analyses are to be conducted during the DDT&E phase and are
to include the following for each level of maintenance:
A. Subsystem Description and Status
Describe the functions of the subsystem.
B. Baseline Data

1. Subsystem Biock Diagram and Utilization - Ideatifies all components and
equipments down to the lowest level of repair.

2. Maintenance Concept - Summarize the maintenance concept under which the
subsystem and its components are planned to be supported.

3. Maintenance Requirements - Describe preventive maintenance requirements
for each componert at a detail level. Provide failure rate data for each
equipment/component, identified on the block diagram. State the corrective
maintenance requirem2nts based upon failure modes and effects analyses,
and other relevant data.

The maintenance requirements analysis is conducied on-each repairable item
to define the maintenance concept in terms of:
0 Maintenance tasks
0 Maintenance ground equipment
o Facilities requirements
0 Manpower and skills
o Spares and repair parts
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{cont'd)

B. Baseiine Data (cont'd) L Lk

The

COO0OO0CO0OO0O0O0DO

0O0CO0O0O0O0O0O0

Technical documentation

Consumabies

The effects of environments

Turnaround requirements

Costs

Design characteristics

Frequency of maintenance tasks

Support equipment availability

Identification and description of tools, test equipment, facilities,
personnel, spare/repair parts, and technical! data

Qualification of maintenance support nceds by time and place
Facilities loading to establish adequacy and optimum utilizatior
Transportation costs

Packaging costs

Pipeline spares requirements

Maintenance ground equipment investment

Repair labor and material

Facility investment

output of the maintenance requirements analysis is used to develop:

O0OO00O0O0O

Maintenance plans for each repairable item
Maintenance ground equipment identification

Spares provisicning requirements

Operations and maintenance documentation requirements
Logistics facility requirements

Logistics training requirements

Maintenance plans are used to ensure support of each repairable item, to
consolidate similar requirements. to identify sources of repiar, and to
plan for acquisition and allocation of resources.

This section also requires a consolidation of repairables maintenance plans
by system, subsystem, and separate squipment to identify sources of repair
for similar families, major support equipment, spares and repair parts,
facility and shop arrangements, manpower required, skills required, training
required, and technical documentation required.

4.

5.

Manpower Summary ~ Estimate the number of manhours, by skill level,
required to conduct each preventive and corrective maintenance task.

Other Logistic Resources

a.

b.

Technical Manuals - Identify technical manuals required for each
subsystem, equipment and component.

Special Technical Data - Identify technical data required in addition
to the technical manual to perform maintenance. Examples of such
data include blueprints, test routines, diagnostlc routines, and
computer software.

61

4 e 9w S S e | St e ¢ byt 4%
L ke aeem N ’ -

(s

TEarat Rt Then WO

O R B T e S i g
AL 7 e N O T © e e o~

[ TRERRP OIS e

.w

12

P SR



B S oM e g 2. W Ve
. . e P TR R SIS I -«y:‘-w'
e . , RS .

s o U 1S LR AT iy T o RIS, PR LA OO WO O e T YOO ks TETRS (Y A S M ST e Do e et t ]
Sy .
4

- LS-07 P

Page 3 =§
8.3 CONTENTS {cont'd) 5
c. Special Support and Test Equipment - Identify special support and 3 -
- test equipment. Support and test equipment shall be identified L
. in two categories: (1) peculiar, which comprises tools and test ? f
equipment with applicaticn only to the Spacelab and required to ;
maintain it, and (2) common, which comprises tools and test equip- oy
ment normally required. b
d. Special Transportation cr Storage Needs - Identify special require- %
ments for transporting or storing logistic material. P
e. Special Support Requirements - Identify requirements for a special g
supplier or manufacturer to provide maintenance support of parti- %
cular subsystems or equipment after PEP is delivered to NASA. o
C. Support Requirements Analyses Records 5
Documentation of the maintenance concepis, maintenance requirements and §;
tasks, and other logistic requirements at all levels of maintenance for *
PEP providing the information described in Paragraphs 1 and 2 above, are =
to be provided. i
D. Support Equipment List (SEL) f%
\ Provide a support equipment list that includes all! tools and test equipment : ;E
required to perform specific operations necessary for servicing, testing, !
adjusting, aligning and maintaining the PEP. This 1ist shall include 3
Special Tect Equipment (STE). :
8.4 FORMAT
The Plan shall be in narrative format and shall be arranged by maior topics. \é
8.5 MAINTENANCE ki
_ The Plan shall be maintained current and revised to reflect approved program f
changes. §
R
s
o
Poyox
7

62

(AT IRCRER N LR PP LR ATIRRNLA P oy P2 SRS S on M8

B PR g ,hm- RER S A A




e

au
-

o

) - ] \h‘
ey et ke g BRSO A e A g S o e
i) -

e

- et

B R rca i (et st Lt

wrp e

o

pam

e v w

[ENE A

s e

n-r,v‘m_",#w"}'lv'

e ey

LA X eyt
e 3

-

1y '\:; .

pawpk

(e
¥

=3

J

-
. P VRN L
. e O F L YERREAR b TR T 0
R i AP m

, AU P RO LI SRt S L ST . e e
ELA St ¥t ey v He-.‘. PN LN S 3 S
e s e T Te— TR D
AL TN AERTASLTITS AnD CpaCl ATMIN STEATLON
L*%oON B, J5-NSOM STACE CENTER ——TTr T
i GATA XECUISESENT DESCRIPTION 15-03
- - 2. auwvsEs
&, DATL
‘ Forecast, Six-Month Material Requirements
""“"' _ &, GPTANITATION
| To forecast Jiguids, gases “.d chemical requirements to be
~ s used in the program. , T RLFERINCES
] -
L
l 7. I%TEESFLAYE N LA
1) WBS
: 2) A1l Plans
: “Te Cutter Data vanager [Cole f¥2) will acsign nusbers in block 2.) _

TEIN ST LTRATION

Prepare six-month material requirements forecast covering PEP checkout requirements
-‘at 0&C, OPF, YAB and Complex 39.
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& WATIONAL AERONAUTICS ANO SPACE AGMINISTRAT|ON OAL NUMBER -
. §i LYNOON B. JOHNSON SPACE CENTER
A OATA REQUIREMENT DESCRIPT'ON R T R
, % 1. TIne 2, NUMBER
Ly .
. g Plan, Manufacturing - : —5rr
: )
' E . usE ) 5. ORGANIZATION
¢ ¢ To define manufacturing methods and requirements. ’
i § . —
- 3 6. REFERENCES
; _
i 7. INTERRELATIONSHIP
]
’l (The Center Data Manager (Code JM2) will assign numbers in block 2.)
f 8. PREPARATION INFORMATION
i 8.1 Scope :
This Data Requirement establishes the preparatlon and maintenance requirements
for a Manufacturing Plan.
8.2 Applicable Documents
None required.
' 8.3 Content/Format
The Contractor may select any narrative format but as. a. minimum, shall
address the following: :
A. Manufacturing plamning and control.
B. Manufacturing processes and techniques, including items to be bought or
~ procured.
C. Manufacturing assembly sequence and parts flow plan.
D. Safety during manufacturing operations.
E. Tooling approach.
F. Management and handling of parts and materials.
G. Manufacturing facilities requirements and utilization.
H. Facility and tool activation planning and control.
I. Handiing and storage of end items.
J. Manufacturing test and post manufacturing checkout.
K. Activation schedule.
8.4 Maintenance ’
s The document shall be kept current with program changes that effect manufacturing
o requirements. .
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"
. . DRL NUMBER =
{ NATIONAL AERONAYUTICS ANO SPACE AOMINISTRATION
-7 LYNDON B, JOHNSON SPACE CENTER — - -
- NE ITEM NUM <
vl DATA REQUIREMENT DESCRIPTION WE-b2
A U, TITLE 2, NUMBER
" k Plan, Contamination Control TBRTE
T 3. USE 5. ORGANIZATION
o . c . ’
oL To describe the Contractor's system for contamination
v control. 6. REFERENCES
.
.
N " PR W 200
{ NASA SE-S.0073
. 00q0a=096
(The Center Data Atanager (Code Ju2) will assign numbers in bloc Jf:ﬁ
: 8. PREIPARATION INTORMATION
3 8.1 Scope and Content
‘ The plan will include as a minimum:
i
: 8.1.1 Control of manufacturing and assembly residues.
8.1.2 Controlled environments to be utilized such as, but not limited to, clean rooms.
8.1.3 <(leaning and cleanliness verification procedures.
8.1.4 C(leanliness preservation techniques including, but not limited to, packaging.
When clean rooms or clean work stations are to be utilized, they shall comply
with Fed. Std. No. 209. Certain fluid system equipment, as specified in the
NASA procurement package, require control of fluids used in the cleaning, test
and checkout of the equipment. When so specified, this control shall be to
NASA Specification SE-S-0073.
8.2 Format
! Optional.
J
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) (? . NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
v o LYNDON B, JOHNSOM SPACE CENTER

DATA REQUIREMENT DESCRIPTION

DRL NUMBER -

LINE ITEM NUMBER «

' | 8.1 SCOPE

R B

.w,‘,‘
3

ol

: 0P-1
V. TITLE 2. HUMBER
Plan, Ground Operations b -
3. USE 5.. ORGAN [ ZATION
To define PEP ground operations and requirements at the
KSC and VAFB launch sites 6. REFERENCES
. ) 7. INTERRELATIONSHIP
M (The Center Data Manager (Code J42) will assign numbers in block 2.)
8. PREPARATION INFORMATION
This DR establishes the preparation and maintenance requ1rements for the PEP
- Ground Gperaticns Plan

8.2 APPLICABLE DOCUMENTS
None i2quired.

8.3  CONTENT/FORMAT
The Contractor may select any narrative format; but as a minimum, shall
address the following:
A. Purpose and Scope
B. Roles and Responsibilities
C. Stand Alone Operations Description
D. Integrated Operations Description

! E. Handling and Storage
F. Ground Flows and Tinelines
G. Facility Requirements and Utilization
GSE Requirements aind Utilization

8.4  MAINTENANCE
The document shall be kept current with program changes that effect launch
site ground operations.

1SC Form 2341 (Nov 71) 60 NASA-JSC
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HATICNAL AETONAUTICS AND SPACE ADMINISTRATION
LYNDON B. JOHNSON SPACE CENTER

DATA REQUIREMENT DESCRIPTION

ORL NUMBER =~

LINE tTEM NUMBER -

op-2

i, TITLE

Plan, Flight Operations Support

2. NUMBER

4, DATE

3. usE

L~ To define the procedures to be utilized for support of
PEP Flight Operations

5. ORGANIZATION
R .

6, REFERENCES

7. INTERRELATIONSHIP

L. L3

(The Center Data Manager (Code jM2) will assign numbers in block 2.)

8. PREPARATION INFORMATION

8.1 SCOPE

i This DR establishes the plans, training, requirements, procedures, operations,

flight PEP operations.
8.2 CONTENT

B
, i, C. Define launch operations procedures.
D

A. Define the nlan for the PEP qualification flight.

and data to be used for pre-flight, launch, on-orbit, recovery, and post-

Develop training objectives and their corresponding test items.

Define activities to be conducted in each phase of orbital operations,

f ‘ including flight planniing, PEP deployment, orientation, maneuvering,

' monitoring, storage, and related items.

E. Determine the instrumentation/monitoring requirenments.

F. Develop contingency operations plans, including EVA.

' % G. Determine the engineering, observational, and operational data required

for post-flight analysis.
8.3 FORMAT

Narrative in a format consistent with the Contractor's internal procedures.
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NATIONAL AERONMUTICS AND SOACE SOMIHISTRATION
LYNDON B, JOHNSON SPACE CERTER

DATA REQUIREMENT DESCRIPTION

ORL nNUMBER -

LINE ITEM NUMOER -

RA-01
. TITLE 2, NUMBER
Plan, Product Assurance. TTDATE
3, ust

To provide a documenc which defines the planned
implementation of the contractual requirements

S. ORGANIZATION

for Quality, Reliability and Safety - [F- RereReRces

e
.

7. INTERRELATIONSHIP

o

(The Center Data Manager \Code fy2) will assign numbers in block 2.)

8. PREPARATION INFORMATION

8.1  SCOPE

This DR establishes the requirements for the prepa aiion of a Product
Assurance Plan covering the contracfor's policies and objectives for
organization, implementation, and control of the qualitx,*e]iabinity,and
safety programs from the initial phase throughout the dév-~lopment, fahri-
cation, and deiivery of the PEP Systen,

8.2  CONTENT

The plan shall be prepared as follows:

A. Product Aisurance

The initial submittal of the plan shall include, as a minimum the

following:

1) A process and inspection flow chart.

2) Proposed revisions or additions to guality cperations in use by the
contractor at his plant to satisfy cuntractual quality reauirements.

3) Time schedule for submittal of quality program documents in accerd-
ance with contractual requirements.

4) Contractor's organizationai structure identifying all elements which
will perform functions, satisfying all required quality program
functions including relationships between line, service, staff,
organizations and their responsibilities and functions for both
nolicies and actions.

5) The final detailed plan shall represent the contro]lproqram ou’’ines

in the following format iaciuding the proposed methods of implemen-
tation:

Management and planning.
Design and Development,
Identification and data retrieval,

J3C Form 2341 (Nov 71)
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8.2 CONTENT (Continued)

Procurement.

Fabrication cont.0ls.

Testing, inspection, and evoluations.

Nonccnforming articles and materials.

Metrology. R

Stamp control. -

Handling, storage, preservation, marketing, labeling, ‘
packaging, packing, and shipping.

Sampling plans, statistical planning and analysis.

Governmert property control.

Flight test/qround operations.

The plan(s) shall provide the identity of ail elements of program
function including organizational pattern (i.e., relationship to
Tine and staff), implementation policy and procedures, the sub-
contract contrcl system, and the reporting and control system for
functions outlined in the plan.

The outlines program shall insure, through proper planning and
control, that quality requirements of the contract agreement shall
be determined and satisfied throughout all phases of contract
performance ircluding modification and checkout functions.

B. Reliability

As a minimum, this section shall include the following:

1) A description of the reliability techniques, and methologies to
be employed in the deveiopment of a highly reliable PEP System
design.

2) Verification methodology that the design exhibits the desired
reliability features.

3, Assurances that maintenance of the design reliability wili
continue through the production phase.

4) Description of tasks to be accomplished, identification of
their products and scheduling their progression.
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RA-01
Jof 3
CONTENT (Continued)
C. Safety

This section should identify and describe the safety tasks to be
accomplished, their products, scheduling, and techniques to be

empl

1)

2)

3)

4)

FORMAT

Opticnal

3.
z

oyed. Specifically, the plan should describe:

The methods to be emploved to assure the identification,
elimination, and/or control of potential hazards which may
lead to injury, loss of personnel, and/or damage or loss of
flight, or mission related greund support equipment thirgughout
the complete cycle of the program.

The relationship of all safety activities, and the coordination
between System Safety, Industrial Safety. Test (perations Safety,
and Field Site Safety.

The safetv organization responsible for safety implementation,
defining responsibilities, authority, interfaces and relationships
with other PEP progran: organizations.

The execution of system safely analyses, isicluding development of

quidelines, constraints and requirements, as well as the hazard
analyses activities to be performed.
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NAT;ONAL AEPOMAUTICS AND SPACE AOMINISTRATISN 5

4 LYNOON A, JCHNSON SPACE CEWTER J

. LiRE ITFM NUMBER - j

N : GATA RECUIREMENT OESCR:PTION -

t.OTUTRE - ‘ 7. NUMBER i
. I
J 3 ~é [
Reports, Satety Analysis . DATE :

. U5

Te verify that safety is a desiyn feature

5. ORGANIZATION

6. REFERENCES

JSC 13810 Section 5

7. INTERRELATIONSHIP

A ]

8.1

8.2

8.3

SCOPE

(The Center Data Manager (Code JM2) will assign rusbers in block 3.)
. PRESARATION IANFORMATION -

The submittal of safety analysis reporis containing information compatible
with the objectives for Phases I, II, and III, as described in Section 5.0

of JSC 13810, are recommended.

CONTENT

As a minimum, each report should contain:

A. Applicahle system safety guidelines, constrainis, and requirements.

B. Resuits of safety studies and safety inputs developed to support
trade studies.

€. Results cf the hazard analyses, including the compjete identification
of hazards, their causes, their effect on personnel, equipment, and

mission and the results of using the Hazard Reduction Precedence
Sequence (Reference JSC 13810) to eliminate or control hazards.

D. A summary of residual hazards {catastrophic or critical), and support-
ing risk assessments, includinrg rationaie for retention.

FORMAT

Optional
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NATEONAL AERONAUTICS ARD SPALE &BMINISYAATION ORL NUMBER -
LYNOON 3. !OHNSON SPADE CENTER N
- LINE 'TEM NUIBER = .
DATA REQUIREMENT DESCRIPTION ‘ i
. RA“03 ‘\1
' 1OTITLE 2, NUMBER g
Report, Accident/Incident ‘ B LT
3. uUsE S. ORGANUIZATION

Gy gy

To present the cause and analysis of each accident/

I TR SRR

incident R 6. REFERENCES
{ NH135300.4(1D-1) ;
7. INTERRELATIONSHIP %
I . (The Center Data Manager (Code JM2) will assign numbers in block 2.) :
S. PREPARATION INFORMATION ;
i 8.1 SCOPE ﬁ
‘ This DR establishes the requirement for preparation of the PEP Accidert/ %
i Incident Report. -
8.2 APPLICABLE DOCUMENTS
| NHB 1700.1(VI) NASA Safety Manual :
a 8.3 CONTENT
1 Accidents, injuries, occupational illnesses and fires shall be reported p
. to the contracting officer in accordance with the NASA Sifety Manual. 4
1 | i.
8.4 FORMAT
The repert shall be presented on NASA Forme 244, 3545 and JSC Form —— |
as apolicable, to the reporting event. Im “te Accident/Incident
nNetifications shall be in the format of TWX ., «ifications as they occur.
8.5 MAINTENANCE
N/A

o TR L £ A ple KD A AN A TN e

e
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C. Failure modes and possible causes.

D. Effect of failure on the applicable component, subsystem, PEP system,
and Orbiter.

E. .Description of controls in effect to preclude the failure or to mini-
mize risk of its occurrence, ur to reduce the failure effects to
negligible impact (these include design redundancy, operating pro-
cedures, testing results, etc.).

Techniques by which failure can be detected and isolated.

@ m

Corrective actions or other options available to the flight crew.
H. Criticality category (as defined in Safety/Reliability Preg+..i Plans).
8.3 FORMAT

.

Optional

JSE Form 234 (Wov 71) : 70 NASA-J5C

Y

K -
"
t
H 4 N
] 8
WATIQRAL AEROMAUTICS AAG SPACE AOMINITVRATIQN PAL Numsce - .
i LYNOSH B, JOMKSON SPACE CENTER : § é
LINE ITEM NUMBER o -
JATA REQUIREMERT DESCRIPTION RA-04
LIS 1% 1 2, NUKBER .
_ 4
Analysis, Failure Mode and Effects Aralysis (FMEA) T d
3. usk s.' ORGAN{ ZATiON &}
For detailed quatitative evaluation of design safety and =
mliabi!ity €. REFEREINCES ,x
o
7. IKTERRELATIONSHI® 1
i
(The Center Data Yanagsr (Code fM2) will assign numbers in block 2-)
0. PREPARATION LNFORMATION :2
8.1 _S_CQEE_ i
The FMEA should be performed in a top down system anaiysis technique, ]
proceeding to the lowest level practical at the time of the analysis L
performance. For items designated as mission critical, the FMEA
should eventually progress to one assembly level within the line replace- o
able unit (LRU). . R
8.2 CONTENT :
As a minimum, the FMEA documentation should provide the following for each -
item analyzed. -
L
A. Identification by FMEA assigned identifier, drawing reference designa- ‘i
tion, and item nomenclauture.
B. Function performed. _j
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DRL ANUMBER -~
NATIONAL ACRONAUTICS AND SPACE ADVIHISTRATION L

LYNDON B, JCHNSON SPACE CENTCR

- LENE 1TEM NUVBER «
DATA REQUIRERLMT DESCR!PTION. RA-05
~|. TiILE 2. NUMBER
. List, Critical/Limited Life Items N AL
. 3. uSE

L s

5. ORGANIZATION
To identify critical/limited life items and to assure
special handling and tracking

6. REFERENCES

7. INTERRELATIONSHIP

o

(The Center Data Manager (Code JM2) will assign numbers in block 2.)

8.1

8.2

e B S N e B I e T ane B o B o

E‘n’&!

B4

gumcy

© v
p.,mg
(3

8. PRIPARATION LNFORMATION

SCOPE

Critical items are those so designated by the FMEA because of their function
or-use in the design and, are those items which have been determined to
exhibit 1ife less than the specified system 1ife. The items should be
identified to enable the assurance of special handling and tracking.

CONTENT

This identification will be provided by a critical/limited life-items list
" developed in two parts. Part one shall.identify the critical items and
provide the following data:

A. Item by name, part nqmber and FMEA reference(s).
B. Cuantity used in the desian.

C. Criticality designation from the FMEA.

D. Critical failure mode(s).

E. Rationale for retention in the design.

Part two of the 1list would ideniify the limited life items and provide the
foliowing data. ’

S d R

P P S SO N

¢

S, T,

re

Gy e e T

g

e Rrp LS

AR B-X

b e

L

“ TR prger. 1t

- i: A. Item identification by name and part number.

. i B. Criteria for selection.

: C. Special actions required, such as inspection, maintenance, etc.
- i D. Age limits.
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o E. Documentation requirements to verify controls.
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Plan, Certification (Qualification)Test

NATIUNAL ATRCHANTICS AND SSACE AZMINISTAAT(ON OAL nuuseR -
LYNDON B, JOHNSON SPACE CENTER
LINE 1TEM NUMBER =
DATA REQUIREKENT DESCRIPTiION RA-06
LI S R I X 4 2, NUMBER
T OATE

w [

. USE

To provide JSC with the plan and proéedure to certify PEP

S. ORGANJIZATION
L)

6, REFERENCES

-—

7. INTERRELATIONSHI?

(The Center Data Manager (Code Jy2) will assign numbers in block 2.)

« PREPS) ATION INFORMATION

r ’
e, . s

8.1 SCOPE | . H
The pizn will define the methods to be employed in the verification that the .
PEP meets its technical requirements. It also .should define the certification Vi
parameters and conditions pertinent to the test brogress and the PEP system -4
performance. ]
D
8.2 CONTENT L
Specific tests and analyses should be identified with the certification features} -,
to which they are applicable. Also, recovery plans for any experienced test .
" anomalies should be delineated. Specifically, the test plan should provide: !
, A: Part name and number of the article being certified. . 3
B. Serial and part numbers ‘or drawing number of specimens to be tested. A
_ g n)
C. Environments and life/cycle requirement. ;
D. Certification method (test, analysis, etc.) including sequence {with .
the supporting rationale when analysis is'.performed in lieu of test).
E. Environmental acceptance test requirements. o
L
F. Statement of requirement for functional test prior to and following .
. qua11f1cat1on test (and 1ist appropriate references.) '
.
G.  Number of specimens and allocation to test. B
H. Type of tests to be conducted. .
o
I. Objective of the test. -4
J.  Test duration. ' 7
s
K. Environmental and perforamance test condition (including pass-fail
criteria and tolerance). =
1
L. Operational mode of the equient during test (on or off). -
' ' ' .
JSC Form 2341 (Nov 71) . ) 2 NASA-usC L}
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8.2.

8.3

8.4

1

RA-06
Retest criteria.

Allowabla maintenance during test.
Disposition of test specimen(s).

Manner of analysis and utilization of test results.

Lo v o = =

Definition of failure.

R. Qualification test readiness review and qualificztion site approval.
The certification test procedure should provide detailed documentation
of all testing to demonstrate the *test item confcrms to all applicable
specified requirements. Contained within the procedure should Also be

a listing of tests, test sequences, test conditions to be estalLlished,
instrumentation requirements, the detailed procedures to be followed
durina the test, data recording requirements, the required values and
tolerances, and the data recording sheets to be used. In addition, a
cross-reference to the applicalbe specified requiremerits governing the

testing should be provided. To assure test performance adequacy, the
test procedure should also:

A. Assure the attainment of repeatable conditions.
B. Estabilsh and determine significant failure modes.

C. Determine the effects of varied stress levels and performance para-
meters.

D. Determine the effects of tolerance ccmbinations and parameter drifting
FORMAT

Optional

MAINTENANCE

One time submittal with change page revisions as necessary.
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NATS{ONAL ACRONAUTICS AND SPACE AOMINISTRATION
LYNDON B. JOHNSON SPACE CENTER
LINE 1TEM NUMBER »
DAYA REQUIREMENT DESCRIPTION RA-07
1. TEILE - 2, NUMBER
REPORT, PROBLEM AND RESOLUTION T
3. uSE 5.' ORGANIZATIOH
To provide visibility on hardware problems.
6, REFERENCES
7. INTERRELATIONSHIP
(The Center Data Manager (Code Ju2) will assign numbers in block .2.)
8. PREPARATION INFORMATION
8.1 SCOPE '
This DR establishes the requirements for content, format, maintenance and
. submittal of problem and resolution reports.
8.2 CONTENT
Nonconformance reporting to JSC will, as a minimum, include the following:
8.2.1 A1l problems beginning with end item acceptance inspection shall be reported to
JSC. Problems that occur prior to acceptance inspection that will, or have the
potential to, adverse]y affect safety, contribute to the delay of a scheduled
event, result in a significant design change shall be reported. Updated reports
+ depicting subsequent analysis and corrective action shail be provided until final
resolution can be made. .
The Problem Report shall include the Tollowlng information:
(1) Subsystem Name
. {2) . Part Name and Numbgr ]
(3) Ncnconformance Report Number ”
(4) Date of Nonconformance Ocrurrenge ?
(5) Description of the Nonconformance
The Resolution Report shall include the following: ‘
(1) (1) through (5) inclusive of the Problem Report k
(6) Description and Status (open or closed) of Corrective Action '
(7) Organization Responsible for Corrective Action
8.2.2 The Problem Summary Report shall include the following:
(1) Tabulation of problems
(2) Status as to proposed corrective action and anticipated closure data
(3) A1l information shall be reported by end item unit Number
ISC l:'om 2341 (Nov 71) _ i ) 74 NASA-JSC
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8.3 FORMAT

8.4

e ? M ARt =

yor t

The contractor's forimat shall be used.

MAINTENANCE

Updated reports required continually as closenut/explanations occur.
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ORL NUMBER ~
NATLONAL AERCRAUTCCS AND SPACE ADIINISTRATION

LYNDON B, JOHNSON SPACE CENTER

LINE CTEM NUMBER -

DATA REQUIREMENT DESCRIPTION RA-08

TITAL 2, NUMBER

Acceptance Test Specification and Procedure |4 DATE

3. uSE

5, ORGANIZATION
-

To define the total acceptance test activity which will
verify the PEP hardware meets its performance and design

> 6. REFERENCES
requirements.

7. INTERRELATIONSHIP

(The Center Data Manager (Code JM2) will assign numbers in block 2.)

8, PREPARATION INFORMATION

8.1 SCOPE/CONTENT

8.1.1 The acceptance test specification should provide the following:

A. Definition of the pnilosophy of acceptance testing, the ground rules for
testing, the requirements for analysis, the program control required, and
the specific acceptance test environment exposure conditions to be applied
during the tests. The acceptance test specification should also define
those tests to be conducted to determine that a component is capable of
meeting performance requirements prescribed in purchase requests or other
documents identifying adequate perfqormance capability for the item in
question. .

’ B. Recommendation of the number of test specimens to be tested and desig-
nation of which are representative of each component or subsystem for
which a certification test requirement has been written. The recommended
number of acceptance test specimens should reflect the results of any
previous acceptance testing of similar hardware.

'C. Test objective, acceptance and rejection criteria, envircnmental limits,
references to applicable safety standards for hazardous operations, and
allowable types of adjustments for data recording. Retest criteria,
test reporting requirements,, and the disposition of tested articles should
also be specified.

8.1.2 The acceptance test procedure should outline the test proqram corcepts, and
describe the methods for implementing the test requirements. It also should
include the detailed description of the Contractor's testing and checkout of
the PEP system prior to shipment. Specifically, the following information
should be provided by the acceptance test procedure:

A. Test program mission objectives and related test philosophy, including
various test relationships.

B. Measuring and test equipment to be used specifying range, accuracy, and
type.

)SC Form 2341 (Nev 11) . ) 76 ' NASA-JSC
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Ei measuring and test equipment.

68.1.2 Continued

L C.

Related support equipment confiquration.

RA-08

Support equipment requirements and confiquration, including part
number, serial number, nomenclature, drawing number, etc.

E. Identification of all applicatle detailed operating procedures,
. process specifications, program description documents, test and
i inspection proccdures, etc., including document number, revision,
T and title, and operational checks or preliminary calibration of

test setup.

Exact method of inspecting or measuring, including necessary

manipulation of controls of the article invoived and on the

, G. Conditions that must be maintained during inspection and test,
, including embient or environmentazl conditions, and precautions
o to be observed to prevent damage to the articles or instruments

involved.

H. Criteria for passing or failing {est, or for determining con-
formance or rejection of the article, including reference to

workmanship inspection standards.

I. Details for sampling plans to be used, if applicable.

P D.
L.
- F.
L
8.2 FORMAT
Optional
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NATIQNAL AERONAUTICS AND SPACE AOMIHISTRATION
LYHDON £ JNHNSON SPACE CENTER

DATA RCQUIREMENT DESCRIPTION

URL NUMBER -

LINE 1TEM NUMIER -

SE-01

. TITLE

Ergineering Design Drawings and Associated Lists

2.

NUMSER

4,

DATE

. USE

To provide an End Item configuration record and a means for
re-procurement of previously built items. Used for design,
manufacture, test, installacion, maintenance and logistic
Support.

S. ORGANIZATION
.

+« REFERENCES

o« INTERRELATIONSRHIP

(The Center Data Manager (Code j32) will assign numbers in block 2.)

. PREPARATION INFORMATION

8.1 Scopu

This DR establishes the content, format, maintenance, and submittal requirements
for Engineering Design Drawings and Associated Lists procured under the contract.

8.2 Applicable Documents

MIL-D-1000A
MIL-STD-100
NHB-1440.4A

8.3 Content/Format

Eng%neering Design Drawings and Associated List.(hereinafter referred to as

drawings} shall meet the requirements of level of MIL-D-1000A and

the following supplementary requirements.

A. Drawings shall be identified by the Contractor code identification and

drawing numbers in accordance with MIL-STD-100.

B. wrawings shall be of sufficient clarity so that when reproduced, the
reproduction shall meet the legibility requirements of MIL-STD-100; or when

microfilmed in accordance with NHB 1440.4A, blow backs of Tyvpe 1, Class 3

microfilm will produce copies conforming to the leqgibility requirements of

NHB 1440.4A.

8.4 Maintenance

Chianges and/or updating of drawings shall be accomplished in accordance with the

Contractor's configuration management system.

JSC Form 2241 §Nov 7%) ' 82
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DATA RIQUIREMENT DESCRIPTION SE-07

V. T1TLE

2. NUVMGER

Package - Acceptance Data T oiTE =

3. usg

To provide significant documentation of hardware and
nistorical event.u. . REFERENCES

S. ORGANTZAT(OR
.

JSC 97700 Volume IV

7. INTERRELATEONSHIP

SE-C1

(The Center Data Manager (Code JM2) will assign aumbers in block 2.)

t

8.2.1

8.2.2

8.2.3
8.2.4

8.2.4.1

. PREPASATION INFORMATION

8.1 Scope

An Acceptance Data Package (ADP) shall! be provided for each end item or lot
shipment of end items at time of acceptance and delivery.

8.2 Content

Documentation required for the preparation of the acceptance data package shall
be compiled from engineering released drawings, test records and specifications,
as well as quality assurance verified fabrication and inspection records.

The acceptance data package shall consist of each element of data specified
lerein, which is also specified in the DRL section of the contract.

Each ADP shall be a condition of acceptance for each end item.

Format Requirements

The format requirements are either Mandatory or Guideline. A Mzndatory format

indicates that the Contractor shall use a format identical to the one specified
in this document for a given ADP clement of data. A Guiceline format requires

the Contractor provide the data element in a format similar to the one depicted
in this document.

General Format Provisions

A. Dimensions - A uniform document size of 8 1/2" x 11", or 11" x run,
shall be utilized (Drawings excepted)

B. Quatity - All docuinentation legibility and contrast shall be such that
when subjected to microfiiming, it wiil produce a Tegible copy.

C. Identification - Each page uf the ADP shall be identified with the
following, in addition to the report title:

13C Form 2341
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8.2.4.1 Generai Format Provisions {(cont'd)

. Report Numbder
. Yage Number
Par. Name

. Part Number

. Serial Number

BT Bt N e

- 8.2.4.2 ADP Mata Elements

The ADP Data Elements are as folliows:

A.

d.
K.

Title Page

Table of Contentis
Acceptance Calibration Data
DD Form 250

Shipping Documents

Weight Record

Haiver PRecurd

Acceptanze Test Data

Notes and Comments

Other data elements to be inciuded when required are:

As-Built Configuration Record

Material Identification and Usage List

8.2.4.3 ADP Data .lement Description and Format Requirements

A.

,"'q“_—‘ . ) st

s T 1 A A VR X KN 3 LG | NS &"m“-’r

TITLE PAGE
FORMAT TYPE: GUIDELINE

A title page shall be provided for each ADP. The title page will depict:
Part Hame, Part Number, Seriai Number, and Approval Signature blocks for

Contractor's Quality Controil, ana NASA Representitive.
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8.2.4,3 ADP Data ‘lement Description and Format Requirements {cont'd)

“TABLE OF CONTENTS

FORMAT TYPE: Contractor

‘A Table of Contents shall be providad tor each ADP. The Table of Contentis
provides an inventory of the ADP contents.

ACCEPTANCE VEST CALIBRATION DATA

FORMAT TYPE: Contractor

This element of the ADP includes numerical results ¢f all specific

functional tests of instrumentation equipment performance and calibrations.
Calibration curves for analog measurement systems shall be plotted using

a nominal minimum of eleven discrete points wniformly spaced over the

rated range of the equipment (in accordance with Figure 3). Calibration )
curves for measurements having digital or "staircase" outputs shail contain
as many steps as specified in the equipment design spacifications.

DD FORM 250

FORMAT TYPE: Mandatory

A DD Ferm 250 shall be included in each ADP.
SHIPPING DOCUMENT

FORMAT TYPE: Contractor's Format

A shipping document containing evidence of inspection acceptance, shall
be prepared and included in the Acceptance Data Package for each item

delivered. The shipping dccument shall include, when applicable, the
following information:

A. Packing Lists (itemizing contents)
B. Jlertificates of Conformance (materials, cleaning, etc.)

C. Preservation Informition including:
1. Specificaticn - Preservation requirements
2. Date preservation was accomplished
3. The scnedule dates for preservation measures
4

Any additional information concerning precervation measures that
may be necessary during subsequent handling, shipping or interim
sterage.

D. Special Handling Procedures

E. Storage Procedures
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8.2.4.3 ADP Data Element Description and Format Requirements (cont'd)

F.

J.

‘WEIGHT RECORD
FORMAT TYPE: Guideline

The Contractor shall provide a record of the actual weight for each end
item.

WAIVER RECORD

FORMAT TYPE: Mandatory

The Contractor shall provide a record of appro/ed major Waivers. The
record shall contain a listing of such Waivers authorized at the time of
delivery of the End Item. Copies of all Waivers listed in the record
shall be included in the ADP.

ACCEPTANCE TEST DATA

FORMAT TYPE: Contractor's Format

The Contractor shall provide acceptance test data sheets reflecting final
acceptance test results recorded per the avplicable test specification.
The acceptance data sheets snall reflect quality control verification

of all test results recorded.

NOTES AND COMMENTS

FORMAT TYPE: Mandatory

Notes and Comments - Wnen other sections do not normaily provide for such
reporting, the Contractor shall prepare notes and comments annotating

events or requirements. Anomalcus conditions encountered during acceptance
testing, special instructions, advice or warning for personnel safety shall

be included.

SYSTEM AND COMPONENT HISTORICAL RECORD

FORMAT TYPE: Mandatory

The Contractor shail maintain System and Component Historical Records on

NASA/MSC Form 772 (Rev. July, 1967 or later). The form shall be maintainca

in accordance with JSC Quality Operating Procedure Number 4.3.

T

& o
LS i




-l s

P .

ey

g gy

-y

[ 3
]

P oERKGad
1]

Vri
L]

¢

e
12

S |
]

o
%

DRL NUMBER -
HATLONA!L AERONAUTICS ANO SPACE AOMINISTRATION
LYNDON B. JOHNSON SPACE CENTER -
ITE NUM -
DATA REQUiREMENT BESCRIPTION SE-03" "
. TITLE 2. NUMBER

Design Review, Configuration Inspection, Project Audit

Agendas, Packages, and Minutes 4. DATE

S. ORGANIZATION

To provide necessary data to conduct design reviews, config-
uration inspection, and product configuration audit on end

items and associated ground support equipment, as 6. REFERENCES
applicable, and to document those actions taken.

7. INTERRELATIONSHIP

TM-04, TM-03, SE-02,SE-03

AY

g

(The Center Data Manager (Code J¥2) will assign numbers in block 2.)

8. PREPAKATION INFORMATION

8.1 SCOPE

The following elements of data shall be provided to NASA; review agendas,
introductory report, review data package, minutes, final review report, and
status report.

8.1.1 AGENDA

Shall be provided prior to each Design Review, or Configuration Inspection in
sufficient time to allow for coordination with NASA and to obtain concurrence.
It should include listing of the data for review using Enclosure (1) for this
purpose.

8.1.2 INTRODUCTOURY RePQRT

Shall be provided as a handout that documents the introduction of the review
and includes report contents, purpose of rev 2w, agenda, review parcicipants
review and evaluation procedures, list of documentation for review, and a
system description. Contents of hanhout shall be briefed at the general
assembly kickoff meeting.

8.1.3 REVIEW DATA

Shall contain information from which NASA can obtain an indepth, detailed
cechnical review of 211 work being performed to the date of the applicable
product review. Information concerning status of progress versus plan should
also be included in the data pack. The Contractor will provide rational for
alternate design/manufacturing plans adopted or recommended to NASA. See
Attachment A for typical review items.

8.1.4 REVIEW ITEM DISPOSITION FORMS

Shall be prepared per Enclosuve (2) to document action items, either NASA or
Contractor's resuiting during the review process.

NOTE: *°°  which attempt to change the baselined vequirements as specified
in tne CI specification will not be accepted. RID's shall not initliate
Engineering Change Proposal (ECP) activity.

JSC Form 2341 (Nov T1) a7 NASA-JSC
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8.1.5 REVIE:' TEAM MINUTES

8.1.6

8.1.7

8.1.8

8.1.9

Shall contain information that the NASA/Contractor teams feel will enhance
closing of opr~ actions or RID's or provide better design definition. Format
for the team n...utes is presented in Enclosure (3). A summary of all the RID's
written with a description of action taken; i.e., open/closed/withdrawn, etc.,
during the review shall be included in the team minutes. Format for the RID
surmiary shall be prepared per Enclosure (4), that lists all data presented

to NASA for review/approval and its disposition. The minutes shall include
Product Approval Form per Enclosure (5), and shall be co-:igned by both the
NASA/Contractor Team captains. These minutes shall become part of the Design
Review Final Report.

FINAL REVIEW REPQRT

The Contractor is responsible for compiling, publication, and distribution of
the review report. Contents of the report shail consist of the Design Review
Board minutes prepared by the MASA and a series of enclosures to the minutes.
Contents of th. enclosures are as follows:

,

Enclosure A - Description of purpose and preduct of review listing of
team members, RID summary, and the board briefing.

Enclosure B - The RID's
Enclosure C -~ The team minutes and the product ap.roval forms

STATUS RLPORT

A status of the action and closeout or RID's will be made to NASA by the
Contractor. The RID's summary form (Enclosure ¢) should be used for this
reporting.

RID CLASEQUT

Closeout of open RID's shall be prepared per Enclosure (6), signed by Contractor
and transmitted to NASA for signature approval. Upon return of the signed
Product approval form (Enciosure 5) by NASA to the Contractor, the Contractor
RID action is deemed closed. _

CUNTRACTOR CONFIGURATION INSPECTTON

Wil? be accomplished on the first qualifiev ~r qualifiable production end item
following Contractor‘s Qualification Testing Program and prior to acceptance oand
delivery of the Contract End Items. This is basically accomplished by a comparison
of the "as-built" configuration to the "as-desinged" rc Jirement and identifying
and resoiution any differences. See Attachment (A) for typical configuration
inspe.cion review items.

8.1.10 FORMAT

8.1.11

See Enclosures 1 through 6.

MAINTENANCE

Review packages shall be updated and submitted in final form to refiect closure

of action items in accordance with the review minutes.
88
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Attachment A

Preliminary Design Review (PDR)

Preliminary ICD's

Design analyses

Layout, general arrangement, and envelope drawings (DRD SE-01)
Schematics and block diagrams

Sizing, trade study, and design study results

Material and process specification listings

Applicable procurement specificxtions

Test requirements (DRD SE-CS, 09)

Mockup and models

Updated plans, and procedures

Commonality candidates; identification, rationale, and status
Propcsed additions to the NASA baseline

Critical Design Review (CDR)

ICD's

Detailed design drawings (DRD SE-01)
Design analyses ard reports

Test data DRD SE-08, 09)

Procurement specifications

Mockups and models

Prototypes, breadboards, models
Material and process specifications
Commonality hardware status reports
Program procedures

Proposed additions to the NASA baseline

selected documentatior (FMEA's, hazard analyses, etc.) (DRD RA-04)-
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Attachment A (cont'd)

‘COnfiguration.Inspection'(CLI

Typicaily, the items for review at the CI should include the following:

Acceptance Data Package (DRD SE-02)

As-built configuration record (DRD CM-02)

End-Item product specification (Part II) (DRD CM-03)
Drawing and associated 1ists (DRD SE-01)

Material and process specifications

Qualification Test Report (when applicable) (DRD SE-08)
Acceptance test data (DRD SE-09) ‘
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(1)
(2)
(3)
(4)
(5)
(6)

Enclosure

Enclosure 2
Enclosure 3

Encliosure 4

;e PRYCAN

1

Enclosure 5

Enclosure 6

NASA-JSC

(Forms)

Data for Review
Review Item Disposition (RID)

Team Minutes
RID Summary

Product Approval

RID Closeout
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To document end item mass properties

NATIONAL AEAOWAUTICS ANO SPACE ADMINISTRATION ORL NUMBER -
LYNDON B, JOHNSON SPACE CENTER
INE -
OATA REQUIREMENT DESCR!PTION LINE ITEM NUMBER
SE-04
f.oTITLE 2. NUMGER
Report, Mass Property Status [F- oA
3, yseE 5, ORGAN{ZATION

6, REFERENCES

7. INTER' ELACIONSHIP

(The Center Data Manager (Code Jy2) will assign numbers in block 2.)

8.1

8.1.

8.1.1

8, PREPARATION INFORMATION

The following specific elements of information shall be included in the Monthly .
Mass Property Status Report:

8.1.2

The Monthly Veight Status shall be submitted in conformance with the format of
Figure 1. The detail breakdown shall be in the Contractor's detailed weight
statement formet. In reference to Figure 1, the No. Reg. shall be current per
system or end item. The previous and current specification weight shall be the
weight approved by NASA, representing a maximum weight that shall not be
exceeded. This weight shall be compatible with the specifiction requirements.

The current weight shall be the weight status at the particular reporting period
and shall be shown tu the nearest tenth pound. The previous weight shall be

the current weight of the previous reporting period. The current weight basis
is the percentage of the weight which is estimated, calculated or actual at the
particular reporting period. Figure 1 shows an example of two consecutive
months reporting to illustrate the shifting of wsiw.  “~om current to previous
on subsequent reports. .

The current and specification we nht change justi -+ o8 = 1 be submitted

X

in conformance with the format Z.own in Figure 2. [:ic T:iv <hiows two
consecutive month reportings to illustrate the shift ~7 « . ¢ from current to
previcus for subsequent reports. It should be noteu - - vpacification
weight is changed that a rcfervence to the NASA direci - - vreCuired.

The Mass Property data shall be submitted as indicated below, or as mutually
agreed by NASA and the Contractor. (Note: These data may be calculated and
need only be supplied, on reports subsequent to the first repcrt, when the
weight or dimensional configuration has changed sufficiently to affect the
center of gravity or the weight moments of inertia.)

Center of gravity - The center of gravity of all componants shall be preserted
in the form of a sketch showing the lo.ations to the nearest tenth inch, fro-
three mutually perpendicular identifiable planes as illustrated in the exar
Actual weights shall be accompenied by a 1ist ‘'of corrections to the "as weiy..od"
condition to correct the weighi to the configuration defined in the Procurement

Spec1f1catxon
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8.1.3 (cont'd)
VA
—
wl | G
X L -...__L X Tox * Lb. in.?
Z =
E l Toy = Lb. in.2
B
l i Ioy = — Lb. in.2

—--—X=. —’4 Y |

e

t
|
|
Y

EXAMPLE C. G. AND INERTIA SKETCH

Weight Moment of Inertia - The weight moment of inertie (I,) of all com-
ponents shall be given to the nearest "pound-inch squared" about three
mutuaily perpendicular axes through the center of gravity as illustrated
in the example.

The current votential weight increases or decreases shall be submitted
8s part of this monthly Mass Property - latus Report and particularly
proposed weight decreases whether in-scope or not. Action being taker
in implementing these weight changes should be noted.

Along with the above reporting requirements, the Contractor shall ale<s

provide the following information as mutually agreed to by NASA anc
Centractor,

A. Submit a torm containing allocated weights for the component t
level of detail specified in the Detail We.ght Statement in Appui..
uf MSC-04419, or MIL-M-38310 3rd generation, or MIL-STD-1374 Part II,
90 days after contract award. Submit revisions as required by re-

allocation and changes to the allocated weight and status weight with
each report.

B. Submit a form for released drawings weekly s*- ting with the releas»
of drawings to Manufacturing and continuing until 100% reiease.
Monthiy update inciud:.ia revisions requireu by the release of new or
changed drawings is s~ ;uired subsequent to 100% release and are to be
included with each status report.
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8.1.4 (cont'd) «!
C. PResults of actual weights sh211 be included in the monthly revisions ¥
to the form data. i
D. Data in the format of the form may be transmitted with each Mass

8.1.5

8.1.6

Properties Status Report in the form of punched cards or
magnetic tape, compatible with i3M 370-165 or 370-155 computer, in
lieu of the ferm.

E. Data transmittal methods to be the subject of negotiation.

After the initial Mass Property Report submittal, a weighi change of

1.0 pounds cr 1.0%, whichever is greater, will uot require a formal
report; ti. current weight status need only be included in a Monthly
Progress Repert. A formal Mass Property Status Report will Le submitted
at least every quarter defining all accumulated chinges since the pre-
vious formal Mass Properties Status Report.

End item(s) shall be weighed and the center of gravity vwrified prior to
delivery. These data shall b2 susplied in the Acceptance vata Package,
and the last scheduled Mass Property Status keport pricr to delivery.
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DRL NUMBER -«
NATIQONAL AERONAUTICS ANO SPACE ACMINISTRATION

LYNDON B, JOHNSON SPACE CENTER

LINE VTEM NUMBER -

and

To describe the Contractor's system for identification,
approval, control, and documentation of PEP materials 6. REFERENCES

DATA REQUIREMEMNT ODESCRIPTION SE-05
f, TITLE 2. NUMBER
Plan, Material Control %, DATE
3. USE

S. ORGANIZATION
.

processes. MC999-0096

7. INTERRELATIONSHIP

(The Center Data Manager (Code JM2) will assign numbers in block 2.)

8. PREPAR

8.1
8.1.1

8.2

ATI10N INFORMATION
Scope

The plan shall describe the Contractor's proposed Material Control System in

terms of: what shall be done; who is responsible for each element of the plan;

what are the decision points; and what are the products. The system shall
cover both original design configuration and as-bui}t configuration.

8.1.2 Narrative explanations of how the System is intended to be utilized in
complying with the requirements of MC999-0096.
8.1.3 A flow-diagram description of the principal control points from material call-out

and procurement through fabrication and delivery of the end item.

Content
The plan shall include the following disciplines as applicable to MC999-0096.

Age Life Control

Thermal Vacuum Stability

Outgassing/Toxicity
Flammability Control

Other Degrading Processes
tress Corrosion Control

- Mmoo o o >

To include fracture analysis and inspection plan insuring adequate
measures to prevent stress corrosion where possibility of a failure
exists.

G. Fluid System Compatibility

H. The Contractor shall include its suppliers within the Plan and the System.

JSC Form 2341 tNov 71) ' 97 NASA-JSC
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8.3 Maintenance

This plan shall be maintained current by page revision or complete
revision, vhichever is most cost effective.

8.4 ‘Format

Optional.
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MATIONAL AERGNAUTICS AND SPACE AOMINISTRATIQON ORL NUMBER -
LYNDON B, JOHNSON SPACE CENTER
DATA REQUIREMENT DESCRIP LINE [TEM NUMBER -
TION SE-06
t. TITLE 2. NUMBER
PLAN, DESIGF DEVELOPMENT & TE'T =TT
3,

USE 5. ORGANIZATION
.

To provide a description of the contractor's technical
activities required to design, develop, test and

deliver the hardware necessary to fulfill PEP requirements 3. REFERENCES

7. INTERRELATIONSHIP—- ~
1

(The Center Data Manager (Code Jw2) will assign numbers in bl ck 2.)

PRi "ARATION (NFORMATION

8.1 Scope

This DR establishes the content, format and maintenance requirements for a plan
which shall describe the contractor's approach to accomplishing those technical
tasks required to design, develop, test and deliver PEP hardware.

8.2 Content
The plan shall include, as a minimum, the following elements:
A. A description of the scope and purpose of the plan.

B. A description of the project and the tasks to be accomplished, the purpose
of the tasks and specific goals.

C. A description of the contractor's systems for planning and contro.ling the
technical effort involved.in accomplishing the PEP project. This shall
include a description of his technical organization and its responsibilities
and authority. This shall include a description of how subcontractor
technical effort is contrelled. ’

D. A description of the contractor's approach to identifying and accomplishing
the technical tasks which will transform project requirements into
delivered, qualified hardware. Included shall be:

1. Preliminary baseline design definition

2. Flow diagram showing sequence of activities to be accomplished from
ATP through hardware delivery

E. A description of the test program that verifies the design and validates
the manufacturing and integration activities. The plan shall delineate
the overall test parameters, limitations and methcds to establish individual
test procedures which satisfy the Eest criteria.

1. As applicable, the plan shall identify the various types of tests
required. As a minimum, the following shall be considered:

BU WGl “1* ¢ 7 3
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I.

a. Development tests
Qualification tests (including component, subsystem and system)

c. Acceptance tests (including receiving, in-process, integrated
systems and manufacturing checkout)

d. GSE checkout

2. The plan shall include an overall test 7low diagram showing inter-
relationship of testing levels and iaputs to the major milestones of
the design and development activities.

A project schedule showing all major milestores and key interrelationships
of various elements of design, development and test activities.

A listing and utilization schedule of all facilities and equipment re-
quired to perform the design. development and test effort.

A summary of the contractor's approach to manufacturing/procuring PEP
hardware. This summary should identify those activities that are major
factors in planning overall approach to designing, developing, procuring
and testing the required hardware.

A listing of all hardware to be provided and a display of the utilization
of this hardware in support of design, development, test and delivery.

- ' 8.3 Format

The plan shall be prepared in narrative format and shall be divided into
sections according to the subject matter listed in paragraph 8.2 of this DR.

Tables, graphs, figures and charts shall be included as applicable.

8.4 Maintenance

The plan shall be maintained in a current condition and, when affected by
approved pr-yram and/or hardware changes, shall be updated by page revision
or complete reicsue.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATICGN ORL NUMBER - )
LYNDON 8. JOHNSON SPACE CENTER ~z
LINE I TEM NUMBER = ]
DATA REQUIREMENT DESCRIPTION %
SE-07 ¥
. TiTLE 2, NUMBER -
¥
Plan, Electromagnetic Interference Control N o 3
*
3. usE . 5, ORGANIZATION )’
To define the formal program for EMEC control . }
. REFERENCES ;
7. INTERRELATIONSHIP
(The Center Data Manager (Code JM2) will assign sumbers in block 2.)
8. PREPARATION INFORMATION

8.1

(0]
——t

gooooooo
o

co o o o o
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S O B W
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SCOPE_and CONTENT

The contractor's EMEC Control Plan shall delineate the following areas
in detail:

Management controls to be implemented.

EMEC organization, size, authority, organizational location,
responsibilities.

EMI-EMC prediction studies.
Breadboard tests (EMEC).
Desian reviews (EMEC).

Input and output circuit parameters (impedances) for the EMEC compuier
program.

Electrical bonding.

Lightning. indirect effect studies.
Wiring controls.

Circuit return isolation.

FORMAT

Optional
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DRL NUMBER -
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

LYNDON B. JOHNSON SPACE CENTER

LINE ITEM NUMBER -

DATA REQUIRENERT DESCRIPTION

SE-08
V. TITLE 2, NUMRER
Test Requirements - Qualification Test Ao oA
3. ust S, ORGANIZATION

To provide information on how qualification requlrements
will be satisfied

s

6, REFERENCES

7. INTERRELATIONSHIP

B

(The Center Data Manager (Code JM2) will 2ssign numbers in block 2.)

)
PREPARATION INFORMATION

8.1

8.2

8.2.1
8.2.2
8.2.3

8.2.4
8.2.5
8.2.6

8.2.7

8.2.8

8.2.9
8.3

SCOPE

This DR establishes minimum requirements for the preparation of a
qualification test requirement documents.

CONTENT
Identification of the item to be qualified.
Tabulation of verification requirements to be satisfied.

Constraints data; i.e., activity that immediately constrains or is
constrained by this test.

Summary of tests, analyses or inspections to be performed.

Contractors management approval signature.

Identification o the measuring and test equipment to be used, including
manufacturer's model number and tyrce, range and accuracy, where applicable.

Methods of measurement and schematic of set-up, where applicable.

Conditions that must be maintained during test or inspection, i.e., ambient
or enviornmental conditions/duraticii aud sequence, as well as precautions

to be observed to prevent damage.

Pass - Fail criteria and significant parameters.

FORMAT

Format is optional.

ISC Form 2341 (Nov 71)
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HATIONAL AERONAUTICS AND SPACE ADMINISTRATION ORL NUMBER -
LYNDON B. JOHNSUN SPACC CENTER
LINE ITEM NUMBER -
ODATA REQUIREMENT DESCRIPTICN N

SE-Q9

', TITLE 2. NUMSER

Test Requirements - Acceptance ~ ' e
3, uyse

To provide information on how acceptance requirements
will be satisfied

%, ORGAN{ZATION

6. REFERENCES

7. INTERRELAT{ONSHIP

(The Center Data Manager (Code JM2) will assign numbers in block 2.)

8.

PREPARATIO‘V\ {NFORMAT!ION

8.1

8.2

8.2.1
8.2.2
8.2.3
8.2.4
8.2.5

8.2.6

8.2.7

8.2.8
8.3

SCOPE

This DR establishes minimum requirements for the preparat1on of an
acceptance test requirements document.

CONTENT

Identification of the item to be accepted.

Tabulation of acceptance requirements to be satisfied by this procedure.
Summary of test, checkout and/or inspections to be performed.

Contractors management approval signature.

Identiticaticn of the measuring and test equipment to be used, including
manufacturer's model numbers and type, range and accuracy, where applicable.

Methods of measurement and schematic of set-up.

Conditions that must be maintained during acceptance, i.e., ambient or
environmental conditions/duration and sequence, as well as precautions
to be observed to prevent damage.

Pass - Fail criteria and significant parameters.

FORMAT

Format is optional.

JSC Form 2341 (Wov 71)
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Tt ) DRL NUMBER -
NAT1ONAL AERONAUTICS AND SPACE ADMINISTRATION
LYGOA B, JOHNSON SPACE CENTER
LINE ITEM NUMBER -
DATA REQUIREMENT DESCRIPTION SE-10
1, TITLE 2, NUMBER
Reports, Test and Analysis (Certification) N EOERE

3.

USE

5. ORGANIZATION
.

To provide data to validate certification requirements. —rrrr

AN
LI

7. INTERRELATIONSHIP

.

(The Cent:r Data Manager (Code J¥2) will assign numbers in block 2.)

8.,

PREPARAT1ON' INFORMAT1ON

8.1

8.2

18.2.1

8.2.2

8.2.3

8.2.4
8.2.5

SCoPZ

reports shail provide details of performance and resuits obtained by
qualification test, or other test or analysis.

CONTENT
Each report shall contain at least the following:

Identification of the item being certified, including serial number or lot
desianation, where applicable.

Description of the certification activity. In describing the activity,
the report shall "stand alone" and not require reference to the relevant
procedure. Suitable explanation shall be provided for cases where the
actual activity differed from the governing procedure.

Description of the test or anlaysis, and ihe sequence in which tasks were
periormed.

Tabulation of the specific certification requirements being satisfied.
Statement as to whether actual results satisfied requirements.

A. "For certification by test:

1) Identification of parameters measured as well as the frequency
and extent of functional evaluations.

2) Detailed description of the test set-up. Still photographs,
showing test fixtures, instrumentation and support equipment,
shall be used.

3) Detailed description of the test apparatus and instrumertation,
including manufacturer, model number, serial number and calibra-
~tion status.

J8C Form 2341 (Nov 71)
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8.2.5 A. (Continued)

4) When post test disassembly is part of the certification require-
ments, results shall be presented in the fc of measurement data
and photoaraphs taken at discrete points in the disassembly preress,
Specifically, this data shall cover any wear, distortion, d::
and any other observed discrepant effects of testing.

s

5) Description of failures encountered, retest performed, with
reference to: (a) failure reports, (b) analysis, and (c) corrective
actions taken.

6) Dynamic environmental data, when applicable, presented as follows:

6.1) Vibration data presented on 3 cycles x 3 cycles logarithmic
graphs witn the Horizontal and Vertical scales marked
“Frequency" and "Acceleration" respectively. The graphs
shall have a heading or a cover sheet listing the component
tested by part number and serial number, and accelerometer
serial number, sensing axis, full scale, and calibration
voltage. Grapns shall cover the control accelerometer for
each test condition.

a) Fraphs depicting Sinusoidal Vibration data shall list,
within the heading, accelerometer sweep rate and sweep
direction.

b) Graphs depicting Random Vibration data shall 1list within
the heading accelerometer composite level, and sampling
time as well as analyzer bands, 7ull scaie, calibration
voltage, wave analysis performed and tima at which
equalization during tesi occurred.

6.2) Shock Pulse Data presented in graphic form with the
horizontal and vertical scales marked "Time" and "Amplitude"
respectively. The graphs shall indicate Lhe high and low
calibrated limits of amplitude and time increments of
miliiseconds with actual test results plotted within these
parameters. Shock Pulse Graphs shall cover the control
accalerometer for each shock and shall have a heading or a
cover sheet listing the component tested by part number,
serial number, input axis, acceleromzter serial number, and
magnetic tape acquisition speed in terms of inches per second

6.3) Sustained acceleration levels applied during test documented
in the form of mathematical calculations. A description of
the calculations, as well as the methods and techniques used
to determine specification compliance shcll also be presented.
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8.2.5

8.3

SE-10

A. (Continued)
6.4)

7)

B. For
1)

2)
3)

4)
FORMAT
Dptional

6.5)

Thermal heating environments and thermal response measure-
ments shall be presented in tabular and graphical time
function formats. Data measurement points shali be
identified on graphical presentations for those test where
the data is not continuously acquired. The pressure
ernvironment shall be recorded and presented when the test
pressure is greater or less than one atmosphere. The test
data shall include identification of special pre-test
conditioning and prior environmental exposures if previously
tested.

Structural strain and deflection data shall be presented in
both tabular and graphical format. Data shall be time
coordinated with thermal conditions when applicable.
Correction methods used to obtain true strain shall be
described.

Post Test evaluation of data as related to pass-fail criteria and
satisfaction of specific verification requirements.

Certification by Analysis:

Complete description of the analysis approach and underlying
rationale.

Evaluation of analysis results as related to pass-fail criterie
and satisfaction of specific certification rcquirements.

Detailed identification of computer and software involved, if
analysis is computer aided.

Summary of results of the analysis.
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To identify hardware and software performance qnd cesign
requirements that should be imposed on the Orbiter system
for accormcdation and utilization of the PEP system.

5. ORGANIZAT{ON
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%f NATIONAL AERONAUTICS ANO SPACE ACMINISTRATION G3L NUMBER -
g LYNDON B, JOHNSON SPACE CENTER
B DATA REQUIREMENT DESCRIPTION e
"gzr 1. TITLE 2, NUMBER
%
%~ REQUIREMENTS, ORBITER ACCOMMODATION OF PEP |4 oaTE
‘ﬁi 3, usg

£, RECERENCES

MIL-STD-490

7., INTERRELATIONSHIP

Orbiter/PEP ICD

®

(The Center Data Manager (Code J¥2) will assign numbers in block 2.)

requirements.

1.0 Scope

3.1.1

3.1.2

3.1.3

8. PREPARATICN INFORMATION

In order for the Orbiter system to accommodate and utilize the PEP sy.tem, new
Orbiter requirements must be imposed. These requirements affect hardware and
software design of the Orbiter and its Remote Manipulator System (RMS) as well as
Orbiter payload provisions. This document identifies but does not impose these
NASA will determine the means by which applicable requirements will
be issued to the Orbiter, RMS, and payload contractors. In order to facilitate

extraction of applicable requirements, this document shruld be based on the following
outline or its equivalent:

2.0 Applicable Documents
3.0 Requirements

3.1 Orbiter Requirements

Structural/Mechanical

3.71.1.1 Envelope provisions for PEP

3.1.1.2 Mounting provisions for PEP

3.1.1.3 Payload structural/mechanical provisions affected by PtP
(e.g., sharing of bridge fittings with tunnel, Spacelab;
fewer mounting iocations available for payloads)

Electrical Power
3.1.2.1 Accommodation and distribution of PEP supplied power
3.1.2.2 Supply of Orbiter bus pover to PEP
3.1.2.3 Payload electrical provisions affected by PEP
(e.g., increased power availability to payloads)
Avionics and Control
3.1 3.1 Accommodation of PEP data bus
3.1.3.2 Orbiter software for PEP
3.1.3.3 Activation/deactivation of PEP
3.1.3.4 Transmittal of PEP data/command signals via RMS
3.1.3.5 Actuation of PEP retention latches
3.1.3.6 Payload avionics and control provisions affected by PEP

(e.g., sharing of RMS special purpose end effector
wiring)

JSC Form 2341 (Hov 71)
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3.1.4 Thermal Control

3.1.4.1 Supply of coolant *o PEP

3.1.4.2 Transport and rejection of °EP heat load
3.1.4.3 Orbiter thermal balance

3.1.4.4 Payload thermal nrrovisons affected by PEP

3.2 RMS Requirements

3.2.1 Structural/Mechanical
3.2.1.1 Envelope provisions for PEP
3.2.1.2 PEP cable mounting provisions
3.2.1.3 Payload structural/mechanical provisions affected by PEP
(e.g., reduced wrist roll motion; presence of power
connector on special purpose end effector)

3.2.2 Electrical Power
3.2.2.1 Transmittal of Orbiter bus power to PEP
3.2.2.2 Payload electrical provisions affected by PEP
(e.g., sharing of special purpose end effector wiring)
3.2.C Avionics and Contrel
3.2.3.1 Transmittal of PEP data/command signals from Orbiter
3.2.3.2 RMS software for PEP
_ 3.2.3.3 Payload avionics and control provisions affected by PEP
. (e.g., sharing of special purpose end effector wiring)
3.2.4 Thermal Control
3.2.4.1 RMS thermal balance
3.2.4,2 Payload thermal provisions affected by PEP

Note: While this document is not a specification, certain of the identified
requirements may be extracted for use in specifications. Therefore,
MIL-STD-490, Specification Practices, should be used as a guide.
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NATIONAL AERONAULTICS AND SPACE AOMINISTRATION ORL umsER -
LYNOON B, JOHNSON SPACE CENTER
LINE ITEM NUMBER -
DATA REQUIREMENT DESCRIPTION 15-01
1. TITLE . 2, NUMBER
Plan, Training ) e
3. USE ) S, ORGANIZATIIN
To provide methods ard procedures to be used to train .
parsonnel. €. REFERENCES
K-SM-12.5
7. INTERRELATIONSHIP
1) WBS
Z; A1l Plans

(The Center Data Manager (Code JM2) will assign numbers in block 2.)

8, PREPARATION INFORMAT:ON

The Contractcr training plan will describe how training requirements, including the
requirements set forth in NHB 5300.4 {1D-1), Paragraph 1D500.7, will be satisfied.

The contents of each plan will be determined by Training Requirements Analysis results
and the unique requirement of the processing and maintenance tasks; however, each plan
will <ontain the following subject material:

A. Activities and Milestones - All activities and milestones requiring training suppor; :

B. Training Objectives and Milestones - Specific training objectives and milestones
for each activity requiring training support.

€. Curriculum - Curriculum requirements to satisfy training objectives established
for each activity.

D. Student Population Groups - Student loads by populaticn group, facility, or
functional organization estimated by category of training required.

E. Methods of Instruction - Method of accomplishing training including on-the-job
training (0JT), classroom, or audio-visual media.

F. Certification - Method and requirements for certification training and criteria
for establishing certification requirements.

G. Training Program Evaluztion - Method and requirements for evaluating the effec-
tiveness of training programs and courses.

H. Readiness Measurement - Method and procedures for rieasuring the readiness of B

individuals and teams to perform specified tasks.

I. Training Equipment - Description and application of equipment required to satisfy !

training objectives.

J. Facilities - Unique training facility requirements by site.

JSC Form 2341 (Nov 7i) 110 cae e

f -



-1

R _.,v~‘.r 0o

. 13
[ .
Phisy DSt oM IR 0NN

i\v .

g Beitacs iy

[ AR}
o i

E "‘(I., ﬁ‘ il E - ,.‘ ’aﬂ w...v"

o T B

PO

DRL NUMBER -
NATIQNAL AERONAUTICS AND SPACE AOMINISTRATION

LYNDON B, JOHNSON SPACE CENTER

LINE ETEM NUMBER -

DATA REQU!RENENT DESCRIPTION

IS-02
V. YHETLE 2. NUMBER
Schedule, Training ' 1. OATE
3, uset S. ORGANIZAT{ON

To provide a schedule of PEP training courses to be

conducted by the Contractor at KSC. 6. REFERENCES
KHB-3410.1A/AD; K-SM-12.5

7. INTERRELATIONSHIP

1) WBS
2) A1l Plans

(The Center Data Manager (tode JM2} will assign numbers in block 2.)

8. PREPARATION ([NFORMATION

Training schedules will be prepared in accordance with KHB 3410.1A/AD. A preliminary
plan should be developed showing the milestones.

Level A courses will be scheduled periodically throughout the PEP Program.

Level B courses will be scheduled such that the highest frequency is in the brginning
of the program and approaches some low level during the operational phase. These
courses will train the engineers in the beginning of the PEP Program and maintain
their system knowladge during the operational phase.

Level C course frequency will depend upon the number of people employed rather than
. program phase. These courses are aimed at improving and maintaining individual job
skilis.

JSC Form 2341 (Nov 71) 111 NASA-JSC
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NAT{ONAL AERONAUTICS AND SPACE RAOMINISTRATION L NuusER

LYNDUN B. JOKNSON SPACE CENTER

OATA REQUI P LINE (TEM NUMBER -
| TA REQUIREMENT DESCRIPTION 15-03

LN 18+ 2, NUMBER

Report, Training Requirement Analysis

4, DATE

L4 1]
1:_ S. ORGANSZATION
s

‘A" analysis of personnel against job tasks to be performed.
revels of training required are included. Persnnnel types

and task descriptions are reviewed and compared with hard-
ware usage functions and requirements tu establish new skills
for which training is required. Training requirements are K-SM-12.5

6., REFERENCES

then categorized by discipline, and for each potential TINTIRR R ATTo e
student type; i.e., test conductors, engineers, technicians, {) WBS
inspectors, etc. 2) AN Plans

(The Center Dats Manager (Code JM2) will assign numbers in block 2.)

8. PREPARATION INFORMATION

A. Include a format which summarizes the following minimum data:

Job Task & Description
Enter scurce of task identification
Briefly describe the task as it may be described in the source document.

Personnel Requirements
List personnel types requiring the training; i.e., test conductors, engineers,
technicians, inspectors, etc.

Proficiency Levels

Enter the applicable task performance and task knowledge levels in accordance
with Table 6-2 in K-SM-12.5. These are personnel achievement levels required
to do th~ tasks.

Required Courses
The course number system will correspond to the Appendix A of K-SM-12.5.
Descriptions of courses should also be provided.

Course Length
Estimatea length of tae respective courses.

Remarks ~.lumn
be “ruvided; i.e., training aids required.

3. fhe Training kequirements Analysis Document should:

1) Call out training facilities requirements (shops, labs, classrooms).
2) AN iiems which the Contiactor expects to be GFE.

An e:ample of format for the training requirements analysis is attached.

Requi-ements for certification should be noted. Any other pertinent data should o
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